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the World’s 1 largest wi ine 


S.S. Angelo Petri was built by Bethlehem’s San Francisco yard. 


The SS. Angelo Petri, America’s first wine tanker, is certainly a most 
unusual ship. Representing a pioneering venture on the part of United 
Vintners, Inc.,.the vessel is unique in several respects. Because she was 
designed to transport a cargo so dependent upon high standards of purity 
and flavor, her main cargo tanks and all connecting, piping and valves are of 
stainless and stainless clad steel 1,800,000 pounds of it in the tanks alone. 

The ship has an unusual past. The entire after section was originally 
that of a T-2 tanker which broke in two in a storm. The machinery section 
was salvaged and towed to Anchorage, Alaska, where it provided electric 
power to the city for some years. Now, provided with entirely new bow 
and cargo sections, this extraordinary ship is back at sea. And the same C-E 
boilers that powered her, first as a World War II tanker and then as a float 
ing power station, are doing the same reliable job for the S.S. Angelo Petri. 
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The closer turbines can operate to their maximum 
design temperature, the more efficient their opera- 
tion. Hagan’s steam temperature control system 


permits a closer approach to this optimum figure 


through extremely sensitive temperature measure- 


ment and the maintenance of very stable control 


despite narrow proportional band settings. 


The chart shown is from Commonwealth 
Edison's Will County Station, and is typical of 
the results produced by this Hagan system. 
Utilizing Hagan’s PowrAmp for amplification, the 
system is sensitive to temperature changes of 1°F 


or less. Ratio Totalizers are employed for deriva- 


tive action, as controllers and for signal combin- 


ing. For example, the system includes a signal 
from steam flow so that load changes can be 


anticipated, 
Valves and dampers are operated by Hagan 


Power Positioners, which provide the necessary 


power, accuracy and speed to keep up with the 


rest of the system. ‘The use of a suppressed scale 


Turbines operate closer 
to maximum efficiency with 


Hagan Steam Control 


Hayan PowrAmp Amplh 


fier 1s used with thermo 


enables the system to maintain closer control, 
and the high stability of the system permits fully 
automatic control, even under fluctuating loads. 

Hagan steam temperature control systems are 
in use on all types of boilers. Temperature control 
is achieved by flue gas recirculation, by various 
types of attemperation, by split firing, by burner 
tilt or by a combination of these methods. Tem- 
perature sensing and amplification may be either 
pneumatic or electronic, as shown below. 

A Hagan engineer would be glad to explain 
exactly how a Hagan system can add to production 
efficiency. Write'or phone Hagan at the address 


below, or the Hagan office nearest you. 
CHEMICALS & 


HAGA CONTROLS, INC. 


HAGAN BUILDING. PITTSBURGH 30, PENNSYLVANIA 
DIVISIONS CALGON COMPANY:HALL LABORATORIES 


N ANADA) LIMITE TORONTO 


iN CANADA HAGAN CORPORAT 


couples tor high speed 
response and + 0.25% 
Sensitive to 
very small temperature 
chanpes PowrAmp 
equipment has a high 


deyree of stability, and 


permits very close 


to optimum 


operating temperatures 


Hapgan Poeumatic Thermostat provides practically instantaneous re 


sponse to temperature changes and a high degree of accuracy Gener 


Hagan 8 x 14 Power Positioner controlling burner tilt. Precise and 
rapid response to control signals provides maximum possible regula- 
tion of superheat temperatures, reducing need for attemperation. 


ating a pneumatic output siznal, it is suitable for measuring and con 


trolling termperatures up to 1200°F at static pressures up to 2400 psig. 
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Will County Station, Commonwealth Edison ¢ ompany, 
has Hagan Steam Temperature Control on Unit No. 3. 


These are some of the Electric Utilities who have 
purchased Hagan Steam Temperature control systems 
for one or more units: 


Arkansas Power & Light Company 
Carolina Power & Light Company 
Commonwealth Edison Company 
Consolidated Edison Company of New York, Inc. 
Detroit Edison Company 
Duquesne Light Company 
Missouri Public Service Company 
Typical superheat steam temperature chart with Hagan Montaup Electric ¢ tompany 
control. Note that chart range is 900° to 1200”, so Niagara Mohawk Power Corporation 
. Orlando Utilities Commission 
‘Tampa Electric Company 
Texas Power & Light Company 


that maximum swing recorded its approximately 5” 
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Vulcan Selective-Sequence 


PLATEN ont 
SUPERHEATER 
RADIANT ( | 
SUPERHEATER \| 

WATER 


HEATING 
SECTION 
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picked for 


FINISHING 
| || “SUPERHEATER 
TRANSITION 

j SECTION 
ECONOMIZER 


The Cleveland Electric Illuminating Company 

Avon Station Turbine Unit #8—Boiler #11 

CE Sulzer Design 

Boiler Capacity —1,715,000 Ibs. per hour 

Turbine Capability— 250,000 KW 

Steam Conditions at Turbine Throttle—3500 PSIG—1100F—1050F 
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Soot Blowing 
Avon Station 


The Cleveland Electric Illuminating’s 
new super-critical pressure unit at Avon 
i New Copes-Vulcan diaphragm-type 
Station will be equipped with Vulcan | 
T-3-E long retractable soot blowers, : are either reverse or direct acting. 
; , They can be applied in sizes up to 
RW-3E wall deslaggers and air-preheater 
cleaning controls. Blowing medium will 
be air with emergency steam stand-by 
from existing boilers. Air will be fur- 
nished by a centrifugal air compressor. 
al 
Selective-sequence control will provide 
precisely the sequence necessary for the 
most effective cleaning. Blowing se- 
quences can be varied from a compact, 
pre-wired control board simply by means 
of patch cords. Thus, any blower can be 
operated at any point in the sequence. 
Copes-Vulcan boiler con- 
, . trol at Louis V. Sutton Steam 
matically to completion, to recycle or to Electric Generating Plant 
Company is described in 


Modern Copes-Vulean soot blowing Bulletin 1032. Your Copes- 
Vulcan man has a copy for 
you, or you may wish to 


to be installed at Avon Station can help write direct. 


The entire cycle can be set to run auto- 


systems such as the selective-sequence 


to keep your boilers operating at peak 
efficiency. Your Copes-Vulcan repre- 
sentative has the ideas, information and 
experience to help you make the selec- 
tion best suited to your operation. 


Unit 8 at Avon Station will get 
Copes-Vulcan pressure reducing 
and desuperheating station for 
energizing back-up soot blower 
steam supply. Copes-Vulcan de- 
superheaters will provide close 
control for all loads from 0 to 
45,000 pounds per hour, with 


COPES-VULCAN DIVISION 
BLAW-KNOX COMPANY 


ERIE 4, PENNSYLVANIA 
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When Mechanical Draft Specs 
meet them with ‘BUFFALO’ 


To enjoy the ethcency benetits of the ‘BLH" i 


Classes and IV 
contact ur nearest 


write tor Bulletin | 


VENTILATING 


6 


mechanical 


Buttalo” representative — or 


200. 


AIR CLEANING 


frafe installations, 


“BLH”"—For Classes & iV Mechanical Draft Service 


The “Buffalo” Type “BLH” Fan is specifically designed to deliver peak efficiency, 
dependability and serviceability for Classes HI and TV mechanical draft require 
ments. The “BLH” maintains its high mechanical efficiency of 86°7 over an 
extremely broad operating range. The “BLH” insures a constant stability of 
performance from free delivery to shutoff. Many unusual design features con 
tribute to the smooth, quict, powerful Operation of the “BLH™. A smooth inlet 
bell, directional inlet vanes, backward curved blades, specially curved rotor flange 


and divergent outlet reduce turbulence to an absolute minimum 


You'll appreciate the "O” Factor in all “Buffalo” Pans — the built-in 


| BUFFALO 


BUFFALO, 


Canadian Blower and Fore 


AIR TEMPERING INDUCED DRAFT EXHAUSTING 
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call for flexible fan performance 
types and “BLH’ fans 


“BL”"—For Classes & Il Mechanical Draft Service 


The “Buttalo” Type “BL” Fan will provide superior performance for most mechanical 
draft requirements in Classes | & HL. Of non-overloading design, the “BL” insures quict 
stable output from free delivery to shutoff. The high operational efficiency of the “BI 
is directly due to several unique design features. Minimum turbulence is a result of the 
smoothly curved inlet bell with directional guide vanes. Among other outstanding “BI 
features are the correctly-designed wheel, tested and balanced at the factory to keep 


vibration to a minimum, and the specially shaped scroll of the “Wheel-matched” ho ising 


Ouality which provides trouble-free satisfaction and lo 


For top pertor 


FORGE COMPANY nents Cases 


service, ask your nearest “Buffalo 


NEW YORK sentative about the ban, © 


for Bulletin F-102 
Co Ltd Kitchen Ont. 


FORCED DRAFT COOLING HEATING »RESSURE BLOWING 
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what are your needs for 
REMOTE LIQUID LEVEL INDICATION? 


FULLY COMPENSATED 


INDICATORS 


for completely 
accurate indi 
cation under 
every boiler op 
erating condi- 
tion. 


Quip, LEVEL 
INDICATOR 


ELECTRONIC SECONDARY 
INDICATORS 


To supply addi 
tional indication at 
any point without 
pressure connec- 
tions. 


| 


| 


Boiler water levels and other liquid levels requiring 
remote indication can be handled completely by 
a Yarway system. 

Heart of the system is the Yarway Remote 
Liquid Level Indicator that gives instant, accu- 
rate readings because the mechanism is operated 
by the boiler water or other liquid itself. The 
pointer mechanism is never under pressure. Clear, 
“wide vision’? face permits easy readings from 
any angle. 

The Yarway Indicator conforms with A.S.M.E. 
Boiler Code Committee ruling (Case #1155) per- 
mitting two independent remote level indicators 
of compensated manometric type to replace one 
of two required gage glasses for boiler pressures 
900 psi and above. 

Electronic Secondary Indicators can be added 
at any point in the plant. Remote Hi-Lo Alarm 
Signals (lights and/or horns) can be connected 
for additional safety. 

Primary indicators fully compensated for every 
pressure change in boiler also available. 

For permanent record of changing levels, the 
Yarway Hi-Lo-Graph Recorder can be furnished. 

Over 12,000 Yarway Remote Indicators have 
already been installed. For full details, write for 
Yarway Bulletin WG-1824. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 
Branch Offices in Principal Cities 


REMOTE SIGNALS | RECORDERS 


Hi-Lo Alarms. l To provide permanent 24-hour 
Lights and/or record of !:quid levels. 
Horns. 


good way to Apecify 
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Here are the reasons why— 
; DRY-ACID CLEANERS based on 
Du Pont Sulfamic Acid are gaining favor ) 

in industrial equipment cleaning 


SAFER TO HANDLE —Dry-acid cleaners are EASIER TO USE ~ No siphoning or cumbersome 
dustless, free-flowing powders that handle dry. Vhere’s pouring of liquid acid— just scoop or shovel dry acid 
no danger of spillage, spatter of liquids or broken bottles into make-up tank 

acio 
‘na 
LOWER HANDLING COSTS ~ Packaged in NO HAZARDOUS FUMES © Dry-acid com 
convenient, easily handled and stored, disposable drums pounds are non-fuming, produce no corrosive gases 
in a variety of sizes. /00-/b. drum is more than equal to dry or in solution. Special precautions necessary in han 
onecarboy of 18 hydrochloric acid (gross weight 192 Ibs. ). dling ordinary acids are eliminated 
Cleaners based on Du Pont Sulfamic Acid are ideal 
for removing hard-water scale and other mineral 
deposits from industrial equipment such as air con 
ditioning and ice-making units, food-processing ves 
sels, steam boilers, milk evaporators and pasteur 
izers, Marine evaporators and heat exchangers. 
We'll gladly send you additional information on 
sulfamic-acid-based cleaners and the names of for 
mulators who offer these cleaning compounds. 
du Pont de Nemours & Co. (Inc. ), Grasselli Chemi- 
cals Dept., Room N-2533, Wilmington 98, Del. 
TEMPERATURE F 
Inhibited hydrochloric (5% HCl, by weight) j | 
es Inhibited Sulfamic Acid (7% by weight) K. 1. du Pont de Nemours & Co. (Tn if | 
| Grasselli Chemicals Dept., Rm. | 
LESS CORROSIVE — Cleaners based on Du Pont | Wilmington 98, Delaware ee —_] 
Sulfamic Acid form solutions equal to hydrochloric acid | Please send me free hooklet about dry-acid cleaners 4 
in penetrating power, yet are far less corrosive (as shown | based on Du Pont Sulfamic Acid Names of formula- 4 
by graph above | tors who offer these cleaning compound | 
| 
Name | 
SULFAMIC ACID || | 
| Addre 
| | 
Cu Stat | 
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Firing aisle shows both Union 
fron Works boilers... identical 2- 
drum, bent-tube type with a nor- 
mal rating of 70,000 lb/hr. These 
units are fired by Detroit Roto- 


grate Spreader Stokers. 


10 


Furnace ash and dust from Prat-Daniel 
Collectors are conveyed pneumatically 
to this 50-ton ash storage silo. Rotary 
dustless unloader assures a clean oper- 
ation. Ash handling system is by United 
Conveyor Corp. 


Combustion controls and 
instruments — centered in 
this control panel by Hays 
Corporation — regulate 
combustion and auxiliary 
operations automatically. 
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Coal scores with 
Notre Dame 


University power plant burns coal for modern steam generation 


Enrollment growth and building expansion had 
put a strain on the power plant at the University 
of Notre Dame, South Bend, Ind. After careful 
study—by the consulting firm of Albert Kahn 
Associated Architects and Engineers, of Detroit 
—a decision was made to modernize steam 
facilities and add power generating equipment. 
Two new coal-fired boilers, a turbo-generator 
and auxiliary equipment were installed. 


Maximum efficiency is achieved through auto- 
matic Combustion control and complete instru- 
mentation. Today steam is generated economic- 
ally. Another noteworthy result of these innova- 
tions has been the cleanliness of operation 
making Notre Dame’s power plant a model of 
good housekeeping. 


Today, when the annual cost of fuel often equals 
the original cost of the boilers, you should know 
that bituminous coal is the lowest-cost fuel in 
most industrial areas. And modern coal-burning 
equipment gives you 15% to 50% more steam 


per dollar, while automatic operation trims labor 
costs and eliminates smoke problems. What's 
more, tremendous coal reserves and mechanized 
mining procedures assure you constantly 
plentiful supply of coal at stable prices. 


Consult an engineering firm 


If you are remodeling or building new heating 
or power facilities, it will pay you to consult a 
qualified engineering firm. Such concerns— 
familiar with the latest in fuel costs and equip- 
ment—can effect great savings for you with the 
efficiency and economy of coal. 


Technical advisory service 


To help you with fuel problems, the Bituminous 
Coal Institute offers a free technical advisory 
service. We welcome the opportunity to work 
with you, your consulting engineers and archi- 
tects. If you are concerned with steam costs, 
write to address below or send coupon. Ask 
also for case histories booklet, complete with 
data sheets. You'll find them informative. 


BITUMINOUS COAL INSTITUTE 


Department C-12, Southern Building, Washington 5, D.C. 


SEND 


Heavy 


. 
= 
» 
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Underteed 


adaptable 
has justitied 


underteed stokers to firetube, watertube and sectional Cast 
iron boilers. Complete specifications criteria cover all een 


aspects of typical heating plant 


COLPON FOR NEW Guide Specifications for 


Stoker Fired Low-Pressure Heating Plants 


demand for the tirst edition of this booklet 
for design loads 3,000 to 26,000 FDR steam 


an expanded edition covering application of 


BITUMINOUS COAL INSTITUTE, Southern Bldg, Washington 5, D.C 
Gentlemen: Please send me 
Guide Specifications Booklet Case histories on larger 


am interested in your advisory service 


Exterior view of Notre 
Dame power plant. Careful 
planning of design com- 
bines spacious interiorand 
pleasing exterior lines to 
maintain campus beauty. 
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Featuring Walworth Pressure-Seal Valves 


Here are cast steel valves built for high-pressure, high- 
temperature service. The unique bonnet-to-body design 
utilizes internal line pressure for a tight, leakproof con- 
nection. The higher the pressure the tighter the bonnet 
joint! Bulky, heavy bonnet flanges, bonnet studs, and 
nuts are completely eliminated providing a modern 
valve design of truly streamlined proportions. Mainte- 
nance is simplified as Walworth Pressure-Seal Valves 
are easily mbled. disassembled. and insulated. 
Walworth Pressure-Seal Valves are available in 600, 
900, 1500 and 2500 Lb ratings, ASA B16.5 — 1957, 
in a wide range of sizes and types. Complete informa- 
tion is available from your nearby Walworth Distributot 
— or — write Walworth for a free copy of Circular 16. 


and 


and including these valves for “ ’round-the-plant”’ use! 


WALWORTH SMALL CAST STEEL Y-GLOBE 
VALVES. Simplified design eliminates many 
of the problems encountered in high-tem- 
perature, high-pressure service. No bonnet 
joint. Improved back-seat design means 
longer life for packing rings. 


WALWORTH IRON BODY GATE VALVES. 
Straight-flow port design reduces fluid turbu- 
lence to a practical minimum. Seat rings of 
end-seated type are screwed into the body. 
Brass liner on glands assures greater resis- 
tance to corrosion and scoring. Available 
WALWORTH LUBRICATED PLUG VALUES. Easy with threaded or flanged ends. 
turning — quick operating. Lubricant can be 
renewed while the valve is in service. Lubri- 
cant completely surrounds the plug ports 
for a tight seal against leaks. Remember, 
always use Walworth Lubricant in Walworth 
Lubricated Plug Valves. WALWORTH CAST STEEL GATE VALVES. Bolted 
bonnet, wedge gate, OS&Y. Bonnets and 
bodies are engineered to withstand pressure 


WALWORTH BRONZE VALVES. Standardized 
lines of bronze valves provide an unsur- 
passed system of interchangeability of 
parts, drastically reducing inventory prob- 
lems. Walseal Valves with brazing ends also 
available in a variety of types. 


and minimize distortion. Heavy steel walls 
provide extra strength and longer life. Deep 
stuffing boxes in all sizes (2 to 24”) insure 
tightness and maximum packing life. Also 
available in globe and angle types. 


WAT O Fi 


750 THIRD AVENUE, NEW YORK 17, N. Y. 
DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 


© CONOFLOW CORPORATION 


@ GROVE VALVE AND REGULATOR CO. 


WALWORTH SUBSIDIARIES: ALLOY STEEL PRODUCTS CO 


MSH VALVE & FITTINGS CO. e SOUTHWEST FABRICATING & WELDING CO., INC. ° WALWORTH COMPANY OF CANADA, LTD. 
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PHILADELPHIA SYRACUSE 
For New England: New England Coal & Coke Co. for Export: Castner, Curran & Bullitt, Inc. 
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Progress in water conditioning... 


Will it pay you to DEMINERALIZE 


your boiler feedwater ? 


There is no simple answer to that question. From the standpoint 
of water quality, the superiority of demineralization is unquestioned. 
It removes dissolved solids, including silica more completely than 
any other treatment method and is a “‘must”’ for high pressure 
boiler systems. But in some cases the installation and operating cost 
of a demineralizing system may not be economically justified. 
Instead, another type water treating system may be advisable, 
particularly for boilers in the medium pressure range of 

50 to 1250 psig. 

As we said, there is no simple answer. But there is an easy way to 
find the answer: Present your problem to Cochrane water treatment 
specialists. They have designed water treatment systems for 
industrial plants and utilities with makeup feedwater requirements 
as high as 8000 gallons per minute! This background and experience 
in all phases of the art is your guarantee of an expert, impartial 
analysis and recommendation because, Cochrane engineers and 
manufactures every type of water conditioning system. 

To find out whether or not demineralization is the 
answer to your feedwater treatment problem write: 

Water Treatment Division. 
Ask for a copy of 


the Demineralizer 
Handbook. 


Coc de eee ead CORPORATION Representatives in thirty-two principal cities in U.S., Hawaii, Puerto Rico; 


also Havana, Cuba; Paris, France; la Spezia, Italy; Mexico City, Mex- 
3109 N. 17th Street, Philadelphia 32, Pa. ico; Caracas, Venezuela; Santiago, Chile; Manila, Philippine Islands. 


Philadelphia * New York ¢ Chicago POTTSTOWN METAL PRODUCTS DIVISION— 
Cochrane Water Conditioning, Limited, Toronto, Montreal, Winnipeg, Canada. Custom built carbon steel and alloy products 
Demineralizers ¢ Zeolite Softeners © Hot Process Softeners ¢ Hot Lime Zeolite Softeners e Dealkalizers ¢ Reactors ¢ Deaerators © Pressure Filters 


Continuous Blowoff Systems ¢ Condensate Return Systems ¢ Steam Specialti 
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BERGEN GETS 8 LUUNGSTROMS® 
... AND SOME REMARKABLE CUSTOMER SERVICE 


Public Service’s new Bergen Generating 
Station will be served by 8 large, horizon- 
tal Ljungstroms. Almost as important... 
the Ljungstroms will be serviced through- 
out their life by Air Preheater. 

What’s special about this customer service? 
For one thing, it’s the considerable knowl- 
edge and talents of Air Preheater’s engi- 
neers. They have been involved in nearly 
every conceivable type of boiler/preheater 
problem. They’ve seen how these problems 
can be handled. And they can put this 


experience to work for operators of 


THE AIR PREHEATER 


Ljungstrom air preheaters. 

Your Air Preheater engineer also makes 
regular calls to check the operation of 
every Ljungstrom — for as long as it’s in 
service. (This now includes installations 
dating back to 1923.) 

So, when you select a Ljungstrom, 
you’re never entirely on your own. You 
continue to be the responsibility of a com- 
petent Ljungstrom engineer and benefit 
from his experience and knowledge. 
Maybe that’s why 9 out of 10 preheaters 
sold are Ljungstroms. 


CORPORATION 


60 East 42nd Street, New York 17, N. Y. 


Thirty-five tons of Ljungstrom rotor being low- 
ered into place at the new Bergen Generating 
Station at Ridgefield, N. J. (When the heating 
elements are installed the rotor will weigh 
150 tons.) This is one of eight preheaters being 
installed by Public Service Electric and Gas 
Co. to serve two boilers — each evaporating 
1,900,000 Ibs of steam hr. The first boiler is 
to be fired early next year. Anticipated pre- 
heater outlet temperature is about 275 F 

Public Service is one of the first Northern 
utilities to use large-size horizontal preheaters 
They have nine such horizontals in operation 
at their Linden Generating Station and have 
ordered eight more for their new Mercer Gen- 
erating Station 


’ 


This is Green's MC type fan, 4 of which 
were supplied to Freeport Sulphur—each 
with 54° wheel, producing 67,800 CEM 
against 18” §.P. at 715°. 


4 


FREEPORT SULPHUR’S doing it for the first time in the world! 
and Green MC type fans will help this gigantic air lift! 


— Freeport Sulphur had a tough engineering problem. 


= For their world’s first offshore sulphur mining operation, Freeport 
. — 4 Sulphur has to compress truly tremendous air volume to air lift 
— —_— liquid sulphur to the surface. Fans are needed for the steam 


operating unit compressing this air. 


Rugged, dependable fans are required. Also, fans that need but 
a minimum of working space. 


Where did Freeport Sulphur get such fans? 


Easy — they ordered Green MC type fans. These fans are not only 
rugged, but the MC is the smallest fon 
that can be used to perform any re- 
quired job. 


You, too, might solve a vexing engi- 
neering problem by calling on Green. 


It's the forward curve at BOTH tip and heel 


of fan blades that does the job on Green MC | THE GREEN FUEL ECONOMIZER CO., INC., 


type fans. 
7 BEACON 3, NEW YORK 
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FEEDWATER 
HEATERS 


ALG 


The ALco Type * 


pressure feedwater heaters, has now rolled up more than 


I)” closure, standard on all ALCO high- 


two million hours of operation in power plants. During 
this time, the positive mechanical-locking design of the 
closure has turned in an outstanding record of trouble- 
free performance. 

In addition, the ALCO Type “D” closure provides many 
other important operational advantages. The closure’s 
locking strength is uniform. Screwed fastenings and 
locking devices are dry and cannot be corroded by con- 
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Detail of Type "D" closure on Atco high-pressure 
feedwater heater shows simplicity of dismounting 


and reassembly, isolation from contained condensate. 


TWO MILLION HOURS OF OPERATION 
PROVE ALCO’S TROUBLE-FREE CLOSURE 


Springs 


densate. If maintenance of tubes is necessary, the closure 
is easily demounted with hand tools for full access to 
tube ends. Reassembly is quickly accomplished with the 
same hand tools. For added savings, no costly and time 
consuming pressure welding is necessary. 

Specialists in any ALCO sales office will be happy to 
discuss with you in detail the design, construction and 
many advantages of the ALCO Type “D” closure on 
feedwater heaters. For an informative brochure, write 
ALco Products, Ine., Dept. 135, Schenectady 5, New York 


ALCO PRODUCTS, INC. 


NEW YORK 


SALES OFFICES IN PRINCIPAL CITIES 
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From Kerosene to 100 Octane 
The cat crackers of today’s oil refineries bear little resemblance to 
the batch stills of yesteryear. But the old and the new do have one 


thing in common 


water problems. Treatment of water for boilers has 


become more critical because of higher pressures and ratings and greater 
necessity for avoiding interruptions in production. The same is true of 
service and cooling water treatment. And waste water problems are 
becoming more acute because of the pressure to conserve water and 


clean up our lakes and rivers. 


Hall Laboratories engineers have been working with water in refineries 
as well as in other industries for more than thirty years. They are 
ready to help you with all your water problems. 


Sweetening Sour Water 

Deposits formed so rapidly in the 
sour water deodorizing tower at a 
Canadian oil refinery that chemical 
cleaning was required every month. 
Each cleaning job cost $600. 

When he learned of the problem, 
Hall engineer J. S. Sullivan recom- 
mended the use of Calgon and Hagan 
Dispersive. The cost of these chem- 
icals would be only a fraction of the 
cost of chemical cleaning. 

After treatment was started the 
tower operated without any indica- 
tion of deposit formation and inspec- 
tion was postponed for three months. 
When the tower was inspected, 
Sullivan and the operating men were 
gratified to find it clean. 


Failure in Sixteen Days 


A Northwestern oil refinery 
installed two boilers, and a_ hot 
process lime-soda softener to treat 
the hard, high solids feedwater. 
Operation was started without phos- 
phate conditioning of the boiler 
water and sixteen days later one 
boiler was out of service with rup- 
tured tubes as a result of scale 
formation. 

In response to the call for help a 
Hall engineer left for the plant im- 
mediately. He found that plant 
operation depended upon keeping 
the remaining boiler in service. This 
seemed doubtful because a peek into 
the furnace revealed overheated 
spots on many tubes, a literal red 
light warning of insulating scale 
within them. 


Hall Laboratories — Consultants on Procurement, Treatment, Use and Disposal of Industrial Water 
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There was no time to start with a 
low phosphate feed and to gradually 
build it up so as to avoid rapid 
loosening of scale and possible tube 
blockage. Full phosphate condition- 
ing was started at once. Then the 
Hall engineer had to sweat it out. 
Would there be tube trouble? Would 
carryover occur because of high con- 
centrations? Fortunately, neither 
occurred. Within 24 hours the over- 
heated spots disappeared and every- 
one relaxed. 

Without proper conditioning of 
the boiler water, tubes failed in 
sixteen days. Following the estab- 
lishment of desirable conditions 
many years passed without further 
difficulty. 


° 
Saving by Wasting 

A petrochemical plant used well 
water for cooling in once-through 
services Which required colder water 
than the cooling tower could deliver. 
Practically all of the well water was 
then discharged to the cooling tower 
system as make-up. Since this was 
far more water than was actually 
required for make-up, the amount of 
blowdown from the recirculating 
cooling system was about four times 
what it should have been. 

Treatment of the recirculating 
cooling water for corrosion control 
involved the use of sulphuric acid 
Calgon" and Coraid." Hall engineer 
S. R. Osborne pointed out that the 
excessive blowdown was resulting in 
the wastage of large amounts of 
chemicals more than $60.00 worth 
a day. He recommended that this be 
saved by discharging to the sewer all 


NUMBER 6 


of the well water not actually re- 
quired for make-up to the recircu- 
lating cooling system. 

In most plants Hall engineers are 
looking for ways to save money by 
reusing or recovering cooling and 
waste water. In this case the plant 
could save about $22,000 annually 
by wasting rather than recovering 
once-through cooling water. 


Pitted Gauge Glasses 


A very common. problem often 
puzzling to boiler operators is the 
internal wastage of glass above the 
water level in gauge glasses. Water 
level visibility is impaired and some- 
times the glasses are weakened to the 
point of failure. 

When this problem was first re- 
ferred to Hall Laboratories years 
ago, study by the Hall research staff 
revealed an interesting process of 
corrosion. 

Steam is continually condensing 
on gauge glasses above the water 
level. The hot, pure water slowly 
dissolves the glass. Sometimes dis 
solved silica reprecipitates as an 
opaque deposit which imparts a 
frosted appearance to the glass. 

There is no way to modify boiler 
water treatment to prevent or con- 
trol the trouble. When flat or pris- 
matic glasses are affected replace 
them with mica-backed flat glasses 
When tubular glasses are involved 
try to obtain a more resistant glass 


Free Copies of 
Water Lecture Available 


A limited number of free copies 
of “Your Most Important Raw Ma 
terial,” the Edgar Marburg Lecture 
by Dr. Everett P. Partridge, are now 
available. For your copy or for infor 
mation on how the Hall System can 
helpsolve your particular water prob 
lems, write, wire or call address below 


Water ts your industry's most im 


portant raw material, Use it wisely 
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...With Cooper-Bessemer 
air Compressors for 
soot blowing service 


Steam stations everywhere profit from multi-stage Cooper- 
Bessemer M-Line air compressors used to clean slag and ash 
deposits from boiler unit surfaces. Por example, four steam 
stations of Southerg California Edison Company, the Sayre- 
ville station of Jersey Central Power & Light Company, the 
Breed Plant No. 1 of Indiana and Michigan Electric Com- 
pany, and the Philip Sporn Plant Unit No. 5 of the Ohio 
Power Company . . . all depend on the experience and effi- 
ciency offered by Cooper-Bessemer. 

You'll find air cleaning with Cooper-Bessemer equip- 
ment the most effective and economical answer to a con- 
tinuing problem. Automatic regulation, heavy-duty con- 


Increase boiler capacity, 


A 


| TO MEET 
SEVERE SERVICE 
REQUIREMENTS 


Extreme occessibility is another plus feature of motor-driven FM compressors in the 
Soyreville station of Jersey Central Power & Light. 


Multi-stage centrifugal compressors for 
sizes from 7000 cfm free air ond-vp. 


availability and efficiency 


struction and a range of horsepower sizes offer you the 


ideal unit. 
. . . j 
For your next steam generating unit, check with 


Cooper-Bessemer for the latest in soot blowing services. =) 


Sizes are available up to 10,000 hp in both reciprocating and / 
j 
centrifugal designs. Write for additional information. 
Grove City *« New York « Chicago GENERAL OFFICES: MOUNT VERNON, OH! 
Washington San Francisco « Los Angeles Houston « Dallas ENGINES. GAS - DIESEL GAS-OFESEL 
Odessa « Pampa « Greggton « Seattle « Tulsa ¢ St. Louis COMPRESSORS RECIPROCATING AND CENTRIFUGAL I 
Kansas City Minneapolis *« New Orleans + Shreveport 


COOPER-BESSEMER OF CANADA, LTD... . 
Edmonton « Calgary +« Toronto « Halifax 
COOPER-BESSEMER INTERNATIONAL CORPORATION ... 
New York + Caracas + Mexico City 


(1) Single motor (electric or air) both rotates and propels 
the nozzle 

2 ) New high-flow poppet type valve assures tight seat- 
ing without critical adjustment, has welded-in seat with 
stellited surfaces available. 

3) Positive mechanical action of valve without pilot or 


diaphragm actuation 


4 Positive mechanical drive through gears for all 


operations 


(5)Valve can open only when nozzle is in blowing 


position 


(6 ) Adjustable control for individual unit blowing pres 


sure ... no orifice required in line 


eaning 


12 13 


Electric motor operated blower almost fully 
extended and approaching blowing posi- 
tion. When ring pushes rollers on valve 
trigger, poppet valve opens. 


(7) Simple, reliable control for local or remote push button 
operation easily adapted to automatic sequertial 
operation (either air or electric) 

(s )Blowing arc easily adjusted for position and extent 
(up to and including 360 ) 

(9)Simple mounting on all types of wall construction. 
No other external support needed. Can mount in any 


position permitting piping drainage 


(10)Improved blower nozzle provides more available 


cleaning energy per pound of steam or compressed air 
(11) Completely automatic from start to finish 


P= 
(12) Suitable for outdoor use without protection except 


under very severe ice conditions 


(13) All operating parts readily accessible for easy 


maintenance 
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MODEL 


BLOWERS 


(SHORT RETRACTING LANCE TYPE) 


This improved Diamond Model IR Blower does a 
better job of cleaning water cooled furnace walls, 
hopper slopes or narrow portions of tube banks 
adjacent to walls. The retracting feature enables it 
to operate in zones of extremely high gas tem- 
perature; it will remove all dust and most slag 
deposits over a wide radius from the nozzle. 
Cleaning furnace wall tubes effectively reduces 


gas temperatures leaving the furnace . . . improves 


overall efficiency of tube bank cleaning. Also, 
furnace wall cleaning contributes substantially to 
control of superheat and reheat.steam temperatures 
on high-duty units. 

Check the features listed on the left-hand page. 
For additional information on the improved Model 
IR, ask your local Diamond office or write directly 


to Lancaster for a copy of Bulletin 1079V. 


DIAMOND POWER SPECIALTY CORP. 
LANCASTER, OHIO 
Diamond Specialty Limited, Windsor, Ontario 


Air motor operated blower in retracted position, 
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This Bailey boiler control system assures maximum fuel economy in the 
operation of two 50,000 Ib per hour capacity pulverized coal-fired 
boilers at Toms River 


How Bailey helps control 
STEAM COSTS AT TOMS RIVER 


With a Bailey -engineered control svstem you can 
count ona high output of available energy per unit 
of fuel, whether you operate a small industrial boiler 


ora large central station boiler. 


Phes did at Toms River — Cincinnati Chemical 
Corporations plant in Toms River, Batley 
Controls help them save fuel by continuously main- 


taining desired operating conditions. 


Most high-efliciencey steam generating plants rely on 


Bailey because: 


1. A Complete Line of Equipment 


Bailey manufactures a complete line of standard, 
compatible pneumatic and metering and 
control equipment that has proved itself. ‘Thousands 


of successful installations involving problems in 


measurement, combustion and automatic control are 


your assurance of the best possible system. 


2. Experience 
Bailey Engineers have been making steam plants 
work more efficiently for more than forty years. 
Veteran engineer and young engineer alike. the men 
who represent Bailey. are storehouses of knowledge 
on measurement and control. They are up-to-the- 
minute on the latest developments that can be 


applied lo your problem. 


3. Sales and Service Convenient to You 
There’s a Bailey District Office or Resident E-ngineer 
close to you. Cheek your phone book for expert 
engineering counsel on your steam plant control 


problems. AI39-1 


instruments and controls for power and process 


BAILEY METER COMPANY 


1025 IVANHOE ROAD 


° CLEVELAND 10, OHIO 


in Canada—Bailey Meter Company Limited, Montreal 
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A main steam line is K-Welded to the mixing header. There are eight main steam lines to this header from 
the boiler, and four from mixing header to turbine. With inside diameters up to 4.938 in. and minimum wall 
thicknesses as much as 2.860 in., sections weigh four to five tons. Main steam header weighs over ten tons. 


KELLOGG’S FIELD WELDING KEEPS PACE 


During erection of Philadelphia Electric 
Company’s Eddystone Station, Unit No. 1, 
eighty K-Welds*® . . . Kellogg’s inert gas 
shielded technique of manual are welding 
. will be made by Kellogg on the Type 
316 stainless main steam lines alone. Fol- 
lowing Kellogg’s shop fabrication proce- 
dures on this job, every K-Weld will be 
given a total of four inspections by liquid 
with section of first and after heat treatment. ectiv od lagging installed at Kellogy plant 
partially in place. This is not removed, except at welding point 
rime required to finish and inspect each until insulation is applied 
weld completely on this supercritical, 
heavy-walled piping is e7ght to ten working 
days. Further evidence of the magnitude 
and complexity of WKellogg’s ereetion and 
welding assignment is provided by these 
construction photographs. 
Kellogg weleomes inquiries on its com- 
plete service to the power piping industry 
from consulting engineers, engineers” of 
power generating companies, and manu- 
facturers of boilers, turbines, and = allied 


equipment. 


Fabricated Products Sales Division, THE M. W. KELLOGG COMPANY, 711 Third Avenue, New York 17, N.Y. 
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WATER TREATMENT PLANT 


HYDROGEN 
CYCLE 


DEGASIFIERS 


RUNNING 
TANK 


TRANSFER 
PUMPS 


TO CONDENSERS 


Make-up requirements run as high as 2,500,000 pounds per hour at this Consolidated Edison power plant, Waterside, New York. 


“Over 45.000.000.000 pounds of low mineral and low silica 
content water produced—blow-down reduced—turbine 


blade fouling overcome” 


This is the impressive record of the AmMbBERLITE ion 
exchange resin installed in 1954 at Consolidated Edison's 
Waterside station in New York. The water supply for 
this power generating station passes first through 4 beds 
of Ameertire PR-120 cation exchange resin operating in 
in the hydrogen evele, then through 6 MoNnoneD 
units in parallel (using one-third TR-120 and 
two-thirds anion exchanger) to pro- 
vide a deionized water supply of extremely low mineral 
content. The Monornep units have now gone through 


over 3,000 regeneration cycles 


Phis is but one of many AMBERLITE lon exchange resin 
installations which have given lone and successful service. 
Naturally, the durability of ion exchange resins will 
depend upon the nature of the influent water supply and 


speciic operating conditions 


If you use water, AMBERLITE ion exchange resins may 
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provide an efleetive and economical solution to your 
problem. Your water conditioning engineering firm: ts 
qualified by experience to show you how AMBERIITI 
resins Can serve vou best. Write for ou 24-page booklet, 
“Hf! You Use Water” for full details on how AmBerLitti 
resins Can solten, deionize, dealkalize or ce acidify water 
Ameertire and Monornep are trade-marks, Reg “at. Off 


principal forergn cour 


Chemicals for Industry 


ROHM HAAS 
COMPANY 


THE RESINOUS PRODUCTS DIVISION 
Washington Square, Philadelphia 5, Pa. 


Repre sentatives in prin ipal foreign countnes 
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Controlled circulation boilers equipped with 

ij Westinghouse ‘“‘canned’” motor-pumps have a 
higher unit efficiency, are more reliable and are 

easier to operate and maintain. 

We The pump and motor casings completely enclose 

| the pump shafting...Conventional shaft seals and 

; complicated seal injection systems are eliminated. 

q Watertight Inconel cans encase the rotor and 
stator . . . All windings are dry and clean for 


years of trouble-free operation. 


New Removable Stator Design, “‘Canned’’ Motor-Pump (exploded cutaway view) 


For better boiler circulation...specify 
Westinghouse “canned” motor-pumps 


New unit construction of stator and rotor 
permits easy, fast (24-hour), in-your-shop inspec- 
tion, overhaul and repair... Reliability and avail- 
ability of pumps are at a maximum. 

For more information on how Westinghouse 
“canned”? motor-pumps will improve controlled 
circulation boiler performance, contact your West 
inghouse sales engineer, or write Westinghouse 
Electric Corporation, Atomic Equipment Depart 
ment, P. O. Box 217, Cheswick, Pa. 57001 


You CAN BE SURE...1F IT's Vesti nghouse 
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In new plants 
large and small... 


The C-E 
high 
temperature 
water boiler 
offers 
Savings 

of 

10 to 20% 


-190 


COMBUSTION ENGINEERING 


Combustion Engineering Building, 200 Madison Avenue, New York 16, N. Y. Cc 
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Compactness of C E HCC Boilers is demonstrated in this view of ‘ 
two 10 million Btu units installed at a new Michigan high school | ; 
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The list at right points up the versatility and 
widespread acceptance of Combustion Engineering’s 
HCC boiler. For industrials, schools, institutional 
use, military bases— wherever there is extensive 
space to be heated —C-E high temperature 

water has a place. 


Featuring the same principle applied by Combustion 
in many of its large utility boilers, the C-E LaMont 
Controlled Circulation Hot Water Boiler offers a 
compact and effective arrangement of heating 
surfaces. This design gives precision temperature 
control, and, dependent upon local conditions, the 
HCC can save 10 to 20 per cent in maintenance 
and operating costs—a significant factor when 
considering a heat source. 


Available in a wide capacity range—from 10 to 
300-million Btu’s—these boilers operate at water 
pressures up to 500 psi and temperatures to 470 F 
or higher. The smaller capacity HCC’s are 
completely shop-assembled, while the intermediate 
and large units are shipped in varying stages of 
assembly. This C-E practice greatly reduces 
erection costs. 


If you are in the market for boilers, either for space 
heating or process requirements, it may prove 
greatly to your advantage to investigate C-E high 
temperature water as your heat source. 


Because individual needs vary, both steam and hot 
water have their applications. Combustion 
Engineering can furnish either, and our engineers 
are exceptionally qualified to discuss impartially 
with you or your consultants the method most 
suitable for your situation. 


Write for further details on Combustion 
Engineering's High Temperature Water Boilers. 


One of the many large plants using C-E High Tem- 
perature Water Boilers is Convair-Astronautics Divi 
sion of the General Dynamics Corporation Installed 
at this new $40-million center for Atlas Interconti- 
nental Ballistic Missile research, development, man- 
ufacture, and primary testing are two 30-million Btu 


HCC Boilers 
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Representative list of C-E HCC Boilers 
in service, under construction, or on order 


No.of Btu/Hr. How 
Units (millions) Fired 


A. E. Smith High School 2 10 oil 
Riverview, Michigan 
J. Bishop & Co. 1 12 Oil 
Malvern, Pa. 
Colorado State College 1 60 oil— 
Greeley, Colo. Nat. Gas 
Cross Company, The 2 12 Nat. Gas— 
Frazer, Michigan 
Defense Construction Ltd. 3 70 Pulv.Coal— 
Camp Gagetown, N. B., Canada Gas 
Erie Mining Company 2 65 Stokers— 
Aurora, Minn. Oil or Gas 
Convair Astronautics Div. 2 30 oil— 
General Dynamics Corp. Nat. Gas 
San Diego, Calif. 
General Motors Overseas 1 12 Oil 
Santos, Brazil 
Hillcrest Medical Center 1 30 Nat. Gas 
Tulsa, Oklahoma 
Marquardt Aircraft Co. 2 12 oil- 
Ogden, Utah Nat. Gas 
Michigan State University 1 12 oil— 
Oakland, Michigan Nat. Gas 
New Florida State Prison 2 30 dil— 
Raiford, Florida Nat. Gas 
North Carolina Wesleyan College 2 18 oil— 
Rocky Mount, N.C. Nat. Gas 
U. S. Air Force Academy 3 100 oil— 
Colorado Springs, Colorade 2 30 Nat. Gas 
U. S. AIR FORCE: 

Clinton County 1 16 Stoker 

Air Force Base 

Wilmington, Ohio 

Dover Air Force Base 3 50 0il- 

Dover, Delaware (Fut. Coal) 


Forbes Air Force Base oil— 
Topeka, Kansas Nat. Gas 
(Fut. Coal) 


Grand Forks Air Force Base Stokers— 
Grand Forks, North Dakota Oil 


McGuire Air Force Base 4 50 Stokers 

Wrightstown, N. J. 

Minot Air Force Base 2 25 Stokers— 

Minot, North Dakota Oil 

Plattsburgh Air Force Base 2 50 Oil 

Plattsburgh, N. Y. 

Portsmouth Air Force Base 2 110 oil—- 

Portsmouth, N. H. Nat. Gas 
(Fut. Coal) 


Stoker 


Wright-Patterson 
Air Force Base 
Dayton, Ohio 


Wuthsmith Air Force Base 2 25 Stokers 
Oscoda, Michigan 


Air Force Base 3 43 oil 
Torejon, Spain 


U. S. Navy Auxiliary Air Station 2 15 Oil 
Fallon, Nevada 
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THE BAYER CO. 


Aunounced its Orr Year 
supplying SOOT BLOWERS 
to the NATION’S BOILERS 


Since 1908 the Bayer Company has supplied 
soot blowers for boilers, superheaters, economizers, 


oil stills, and other fired equipment throughout 


the country. 


Proven through its many. installations, the 
Bayer single-chain design assures precise sequen 
tial operation of valve and element, rotation of the 
latter not taking place until affer full steam flow 
has commenced. This means positive and efh 
cient cleaning over the entire arc... without 


wasted steam. 


The Baver Balanced Valve Soot Blower IS 
simply operated by a pull on the chain which 
opens the cam-actuated valve. Continued pulling 
of the chain slowly rotates the element through 
its cleaning arc, at the end of which the valve 


automatically close 


During its 50 years of continuous specialized 
service the Bayer Company has equipped more 
than 35,000 boilers with dependable soot blowers. 
kngineered tor long lite and efficient performance 
at high temperatures, the minimal steam con 
umption and low maintenance of Bayer Soot 
Blowers assure economical and trouble-free opera 


tion. 


ADVANTAGES OF THE BAYER BALANCED VALVE SOOT BLOWER 


ingle chain operation 
individual elements adjustable tor high pressure service by orifice plate vals 
tull steam pressure over entire cleaning arc 
Agencies elected wear ratios for optimum rate of element rotation 
minimum pressure drop through valve body 
new YOR machined air seal with spring loaded seat 
POUL ADELPHHA complete vacuum breaker protection 
CHICAGO preetsion swivel tube alignment lessens stuffing box packing need 
CLEVELAND load carned on ring type thrust bearing 
DETROIT 
PITTSBURGH YOUR LOCAL BAYER REPRESENTATIVE IS AN EXPERIENCED ENGINEER 
SEATILE QUALIFIED TO SERVICE BAYER SOOT CLEANERS 
ST. PAUL 
LOS ANGELES Kor further intormation on Bayer Soot Blower 
CINCINNATI 
INDIANAPOLIS 
CHARLOTTE 
BOSTON 
DENVER 
SALT LAKE CITy 
HOUSTON 
KANSAS CITY 
WASHINGTON, D. C 
AILANIA 
RICHMOND 
TULSA 


contact the representative near 


Manufacturers of Bayer Soot Blowers 


4030 CHOUTEAU AVENUE . ST. LOUIS 10, MISSOURI 
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In a Critical piping job, permanent efficiency and safety 


depend on the right combination of facilities and Know-how 


It follows that this type of construction merits assignment 
directly to specialists. For greater satisfaction from start to 


finish on your next high-p, high-t piping job... ask us in 


W. K. MITCHELL & CO., INC. 
WESTPORT JOINT Philadelphia 46, Pa. 


PIPING 


PIPING FABRICATORS AND CONTRACTORS 
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in Dust 
Collection 
Systems... 


SF Precipitator 
it a Steel plant. 


makes the difference 


Higher efficiency of Bucll ‘SF Electric Precipitators is the 

result of exclusive engineering features. For example, Buell’s 

Spiralectrodes emit 504+ to 100‘. more electrons than other 

types... and maintain their efficiency. Positive gas flow con 

trol through adjustable baffles prevents scouring and eddying 

\nd Buell’s Unique Continuous Cycle Rapping practically 
eliminates “pufling”. 


Lower installation cost of Bucll’s time-proved 
simplified design makes erection faster and easier 
Spiralectrodes, for example, are self-tensioning. 
require no weights. Flexibility of power supply 


means easier installation, operating safety. 


BUELI 

— Lower maintenance cost is the result of many 
details of superior design. And sectionalized design 
permits shutting down part of a unit without inter- 
rupting service in the rest of the unit. 


Get full information: write for a copy of “Buell SI 

: Electric Precipitators”, a 22-page booklet. Write 

to Dept. 70-L, Buell Engineering Co.. Inc., 123 
William Street. New York 38. N. ¥ 


IPITATOR CYCLONE hue 
OMBINATIONS 
Bvperts at delivering Batra Efficiency in DUST COLLECTION SYSTEMS 
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A Forward Step 


In 1959 The American Society of Mechanical Engineers 
a new publications policy tor 
eightieth volume, / ran 

monthly 


will 
lransactions 


maugurate 
Now its 
actions has been published us twelve Issues, 
four of which have been known as the Journal of A pplied 
the Transactions will 
appear as five quarterlies designated as follows 
Vechani Basic I:ngineering, 


Journal of Engi 


Vechani Under new policy 


Journal 


of Applied Journal of 


engineering for Industry, 
of Heat lransfer 


extremely 


Journal of 
neering for Power, Journa 

Mechanical 
While it may 
history that 
interested in the complete subject matter of mechanical 
engineering, the The new 
publications policy recognized this by providing quarterly 


engimeenng 1S an broad. tield 
have been true in the early days of ASME 


numbers of its membership were 


larg 


such is uo longer cast 
publications in some of the principal mechanical engi 
neermg specialties. The poliey is flexible enough to 
permit the additions of more quarterlies as evidenced by 
member interest and availability of quality papers in 
sufficient quantity 

At times there 
founder 
policies to kee p up with the mereasing flood of technical 
policy is evidence 


have been eriticisms that the so-called 


societies have been unable to adopt realistic 


information Phe new J/ransaction 
that ASME, through the leadership of its Publications 
and editorial staff, 1s dog something to 


primary 


Committee 
membership by fulfilling one of the 
namely, promoting the 


serve the 
objectives ot the Society, art and 
science of mechanical engineering through the publishing 


Ol papers and re ports ol value to engineers 


The Geneva Conference as an Institution 


Phe release of the atom’s energies produced among its 


miterested followers as much of a cham reaction im the 


mecting nd as that 


ssiul 


occuring between 


way ol reports 


atoms mo a fission several years ago 


many of the igeneies recogmized others of 


similar or complimentary imterests and combined their 


Sponsormig 


major reporting sessions mto fewer and more original 
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Iwo 
outstanding creations of this pooling are the Nucleat 
Congress and the Atomic Industrial Forum 
United Nations International Conterence on the 
Uses of Atonne Energy was, on the other hand, amned to 
bring together all groups and all nations whatever ther 


conclaves of appeal to their several partisanships 


Peacetul 


witerests 

Phe First International Conterence, held August, 
in (Geneva, was hailed as a highly successful mternational 
It brought together nations actively 


science conclave 


engaged in the study and the harnessing of the atom 


reason 
another hungry for \lore aim 
portant, the science representatives of nations of diverse 
and re 


with those countries not so engaged tor one 


but vet 

political philosophies openly exchanged idea 

had that 
Certainly a second such conference wa 


vealed what been up to tame madividually 


secret material 
in order 

Phe Second International held at 
Geneva in September of 1958 was munpressive according to 


Conference 
early reports for its size scope ol subyec ts, its exhibit 

We are grateiul to the Sth Annual Atomic In 
dustrial Forum, staged November 10 12, Washington, 
ID. C., however, for a pungent but realistic look at the 
future hie 


most 


and ats question ot 


Geneva Conternece 
whether the Conterence 
met head on, C. Goodman, 
Surveying Corp., and Corbin Allardice, 
Bank for Reconstruction & Development, were the one 


Institution wa 
Well 


International 


will become an 
Schlumberger 


who observed with a eritical eve and tavored thre 
The St remarks 


uffered 


with thei remarks ranged from 


circus. to from oa plethora of socral 


thre 
questionable 


l-riny 


events 


Conierence its present 


valu 


mtermational complexror 


was ol preberence eomed 


rather tora sernes of meetings, 


to be sure, but confined to a specific area oi miterest 


retivities that 
the Peacerul se 
thot ther own weight 


ball 


Our own expenence with such 


meetings on such broad subjects a 
Phe larger the 


We, as a publication, would endorse the iurtheranee o 


Energy must necessarily 


ranve of mterest the sooner thre 


smaller mined to mdividual specie caress « 


Hiterest 


: 
ty 
| 
Fe 
ar 
= 
ai 
ii 
i 
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Fig. 1—Model of Bergen Turbine-generators Nos. 1 and 2, showing shaft- 
driven boiler feed pumps and motor-driven spare 


Evolution of the Boiler Feed-Pump Drive 


More than a hundred years ago, the horizontal-duplex feed pump was intro- 


By R. A. BAKER} 


Public Service Electric and Gas 
Company 


duced as a drive separated from the main engine so that water could be fed to 
the boilers when a ship was docked, and the main engine was not needed. Up 
to that time designers worked toward using the engine to drive its own auxiliaries 


where feasible. 


installations for steam turbine-generators. 


Today we are witnessing a revival of this concept in large land 


In the electric-generating stations of 


the Public Service Electric and Gas Company, this practice has been adopted in 


the design of four large units now under construction. 


When the electrical engi- 


neers, for good reason, took the exciter away from the outboard end of the 


moin generator shafts of these units, there were persuasive reasons to consider 
the use of this source of reliable power to drive the biggest power consumer of 


N THE Public Service Electric and Gas Company 

system, there is ample history to show that during 

the years all accepted methods of boiler feed pump 
drive have worked more or less satisfactorily. Prior to 
1930 most of the boiler feed (BF) pumps were steam 
driven, but in the late 1920's, a number of motor drives 
were used with steam-driven spares. Both the motor 
driven pumps and the steam-driven pumps have per 
formed very well 

In 1938S a 50,000-kw, 1250-psig, 950 F topping turbine 
unit Was installed with extraction turbines to drive the 
BE pumps \dvantages were (1) variable speed, (2) 
the exhaust of the topping turbine was available at a 
constant pressure of 220 psig to supply the BF pump 
turbines, and (3) this provided extraction steam from 
the BF pump turbines for feedwater heating that was 
not available from the topped turbines. Disadvantages 
were early governing problems, and maintenance of 
the auxiliary steam supply and exhaust systems. 

In 1039 units of 120,000-kw capability were installed 
Each with two motor-driven pumps series; one 
variable-speed pump driven through an hydraulic 
coupling, and the other running at constant speed. 


Primary pump speed is vaned to maintam a constant 


34 


all the auxiliaries—the boiler feed pump. 


differential across the feedwater regulating valve 
Although this improved operation, it still left auxiliary 
steam supply and exhaust systems, because in these 
plants it was necessary to install pressure-reducing 
stations to supply steam for the spare BF pump, con 
denser air ejectors, and for soot blowing 

By 1946 the development of (1 
equipment suitable for BF pump drive, (2) mechanical 
air soot blowing 


variable-speed 


condenser air removal pumps, and (3 
were all combined to permit the long-sought elimination 
of the low-pressure auxiliary steam systems in high 
pressure plants. The BF pumps were driven by 3600 
rpm motors through hydraulic couplings 

Phe next step in the evolution of the BF pump drive 
was the development of the high-speed pump. The 
developmental installation was made at Kearny Genera 
ting Station in 1954-1955, and the first regular installa 
tion was made at Linden Generating Station, which 
commenced operation in 1957. In this, an 1SO00-rpm 


* Contributed by the Power Division of the ASME for presentation at the 
ASME-AIEE Power Conference, Boston, Ma 
1958 as Paper No. 58-PWR-18 

+ Assistant Chief Engineer, Electric Engineering Det 


September 28-October 


t 
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constant-speed motor is connected to an hydraulic 


coupling, which drives a step-up gear, which turns the 


BEF pump at speeds around S300-rpm. 


Bergen BF Pump Drives 
The Bergen BF pump-drive study was first approached 
in a manner quite similar to previous Public Service 
turbine-generator units; 
half-size pumps 
the 


installations of two large 
that with a 


per 


provision for three 
by or turbines 
selected as a 290,000-kw, 
umt with a 50 50 
load-split based on the use of identical generators and 
was apparent that two half 
size pumps mught well be driven from extensions of the 
generator continuing the 
while the third, or spare half-size pump, 
Phus, tor two turbine-generator 
were The 
motors, complete 
$500,000 
the 


1S, 


umt driven motors 


turbine-generator set was 


cross compound S600 rpm 
low-pressure clements, it 


two shatts svinmetrical 
arrangement 
would be motor driven 
four 4500-hp 
estimated 
with controls 
Since the shaft-end 


normally 


eliminated. 
installed 
was 


units motors 


cost of these 


and switchgear, about 
located 


rotor 


pumps are 
for generator withdrawal, 
building volume is realized, and 
The layout is such that the 
rotors of the “an withdrawn without 
disturbing the A further saving results from 
chmunation of speed control for the spare pump, since 
this unit is expected to run only a very short time during 
its life These the a COMparison 
with the BF pump-drive practice that at 
Linden Generating Station, the project which preceded 


in space 
reserved 
a net reduction im 
building cost is lowered 
generators ¢ be 


pulps 


are major savings in 


was used 
sergen 

Phe the 
driving BF pumps introduced the necessity of assuring 


decision to use main generator shafts for 


the greatest continuity of generator operation, regardless 
The initial 
concept contemplated the use of a declutching device and 


of interruptions to BF pump operation. 


a satety shear section in the shaft between the generator 
When it was found that the 
arranged to stop its out 


and the hydraulic coupling 

hydraulic coupling could be 
put shaft completely while its input shaft turns at full 
speed, the use of any means for shearing the shaft was 
deemed to be 


While the 


unnecessary 


possibility of disconnecting the driven 


\BLI LIST OF RECENT GENERATOR SHAFT 


Capi 
ity, 
Ib 
SOM) 

SO) 
100) 


Station Nam No. of 
ind Unit Pump 
Arthur Kill 2 olidated l 
édison Co l 
olidated 

Public 


on Co 


Service O50) 


Bergen | and 2 

Diekersot 
Little Gy 
10) 
5H 


POO) 


Mercer | and 2 


Pittsburg] 


enerator Shatt Drive MI) 


drauhe Coupling G Gear 


Unit 


Unit 


Magnetic 


full speed might) be desirable, was 


a mechanical coupling which could be 


apparatus at 
that 
disconnected during a very short stop would be satis 


believed 


factory, since the pump and gear could be stopped by 
means of the hydraulic coupling 

It was deeided that a continuously 
type flexible coupling should be used to tie each pump 
shaft that a flexible shaft 
mounted inside a quill shaft, should be used to provick 


coupling can be disconnected completely ina relatively 


lubricated gear 


drive to its generator and 


for nusaligninent between generator and pump 


a common housing with the sine 


driving 


IS 1 
the 
This same housing also covers the d-e brush 
Monorail, 


short time. It 


generator, tachometer, and their 
ars 
equipment im oa 


separate Compartment 


lifting gear, and so forth, are provided above thr 
chanical coupling to promote quick assembly and dis 
assembly. 

Public Service generators, on the outboard end of therr 
have tachometer and 
balancing gear. “To make it possible to drive the pumps 
directly by the main shaft, gearing was introduced to 
establish a small parallel shaft for driving the tachometer 
Phe a quill shaft im con 


nection with this installation is expected to be of aid 


shafts, normally equipment 


and balanecimg gear use of 

in balancing the collector rings 
If, tor any 

divorce the pump drive from the main turbine 


desirable to 
shatt 


reason, it iS necessary or 
the hydraulic coupling scoop-tube is positioned to remove 
all of the oil from the operating circuit of the hydrauli 
coupling. When the scoop-tube 1s in the 
a three-way valve is automatically operated to bypass 


“an position 
most of the coupling’s oi direct to its tank without 
the 
Ure 


going into the coupling for removal by 


The hydraulic coupling is equipped with a 
brake, which when energized, prevents rotation of thi 


Oop 


driven shaft. Following any draiming of the operating 
oil by the secoop-tube, a relay permits operation of thr 
Permanent 
shalt 


rotation 


magnetic brake after a suitable time delay 
bolts ¢ then be to lock the 
consequently, the gear and pump 


an set driven and 


from any 


Whatever 
If it is desired to disconnect the gear type, mice hanmieal 


coupling entirely, it can be done at any chosen time 


by shutting down the main turbine tor the short: period 


DRIVEN BOILER FEED PUMP INSTALLATIONS 


Water 
Pemp., Pump 
ture 


2 
2,844 
2,844 
2,415 


18) 


2 O58 

2 QOS 72 


Motor 


Iori 
Drive 


electri 
steam 


Drive 


| 
Pressure 
Disch, ; 
psig psig 
2 §23 463 3,510 SH Byron Jackson igi 
2 | 3,580 M (Spure Byron fackson 
Geo 363 SLO S-H Byron Jackson | 
band 3,580 M (Spare Byron Jackson 
720) S-H-G Worthington 
125 M-G (Spare Worthington 
174 I Spar Worthington 
B91) M (Spare Worthington 
172 Worthington 
172 M-G (Spare Worthington 
6 Pacific Gas & } | 200 350) 8,500 Sil Worthington 
* 2 Spares for No. 3 
| Spare for No. 
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PRESSURE TURBINE 


‘ 495 a] 


$92.7 | 
445 PSA a0 
a 
1 


KEMEAT TURBINE 


TOTAL GENERATOR OUTPUT 290,000 Kw 
eR FEED PUMP INPUT 6,350 
STATION HEAT RATE 8,630 BTU PER KWHR 


NOENSATE SENERATOR & MISC 
eR coc 


COOLER’ 
ERS 


SLANO SEA 
INOENSER 


LER FEED 


+ 


tad 
| 


ao 


$656 


| 


2665 F 


| 


| 
| 
| 
| 
| 
| 
| 


2007 F 


2096F 


Fig. 2—Feedwater heating cycle, Nos. 1 and 2 units of Bergen Generating Station 


of the equipment mounted in the 
the 


a separate 


required, By means 


coupling enclosure, the coupling cover is unbolted 
sleeve 1s pushed to one end, and 
attached to the the 


the driving shaft completely and. to 


caling plate ts end of coupling 


housing to seal 
How the turbine generator to be returned to independent 


The BE 


stored by reversing the 


can, of course, be re 
Phe two shaft-mounted 


sof cach year-type coupling are spaced about 4-1n 


ervice pump drive 
process 
halve 
tprirt to iow room not only for the expected expansion 
on thee hatt 


but also to provide the 


yenerator from its pomt of anchorage, 


clear space desired for sealing 
up the coupling 
Lhe 


oil delivered 


of the hydraulic coupling are lubricated 
the 
toy whenever 
to the 
from the hydraulic coupling’s oi reservoir 
the 
must be capable of starting automatically on failure of 
either of the shatt-end and it be able to 
full pressure lor hot following 
short time interruptions im main unit operation. Flow 


bears 
turbine’s oiling system 
thre 


turbine by 


from 
turbine is 
an overflow 


lubrication 


returned line 


In a drive arrangement such as this spare pump 


must 


usta bottler restarts 


control will be accomplished by regulation of the variable 
speed shatt-end pump which remains im service 


Mercer BF Pump Drives 


NI reer 
thre 


17, 


this 


commenced im 
Initially 


Station, 


Bergen design 


Desi our 


is followimg closely 


two 320.000-kw 
BF pumps will again be generator 


few differences from the 


will have cross-compound, 


SOOO S000 units 


station 
shaft-end driven with only a 
Bergen arrangement. The spare or hot restart, pumps 
will be quarter-size, rather than the half-size duplicates 
of the generator shatt-end pumps at Bergen. There 
will be one such spare for each turbine-generator unit, 
the two 
spares in order to provide full pumping capacity to 


and provision will be made to cross-connect 
either main unit, should either of its shaft-driven pumps 
be incapacitated for a prolonged period 

Che Mercer BF pumps themselves will vary somewhat 
Jergen on account of the fact that the 
will rotate in directions. Of 
making up the pumps 
nine items will not be interchangeable 
and Linden counterparts 


Since the head to be developed by 


from those at 
turbines 
the 33 
rotating element 
with their 
of this difference 
the Mercer pumps will be higher than that at Bergen 
the step-up gear units will have different ratios to give 


opposite 
items assembly of a 


Jergen because 


the necessary higher rotational speed 

At Linden and Bergen, single increase gear units are 
being used to produce the high speeds required by the 
pump 
shaft above 


shafts, and this single step elevates the pump 
the shaft of the driver about 16’ »in. At 


\lercer epieveloidal Step-up gear umts will be installed, 


and there will be no offset in the shaft counter lines 


\t Bergen as well as at Linden the BF pumps 


are located within the turbine room, while at Mercer the 
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entire generator and BF pump-drive assembly will be 
outside of the turbine room on the outdoor deck of the 
Kach of the BF pumps will have its own 
A small lifting device 


structure 
individual removable housing. 
designed for use inside the housing will be available, 
and this should reduce the frequency of housing removal 

Another feature of the Bergen and Mercer BF pump 
drives 1s worthy of mention. While the connection 
between the generator and hydraulic coupling shafts at 
Mercer and Bergen will be the product of two different 
turbine builders, they will be similar basically in that 
both take advantage of the ability to shut off the trans 
nussion of power to the hydraulic coupling completely 
by emptying the oil from its operating circuit. While 
Bergen will obtain a complete mechanical separation 
of generator shaft and hydraulic coupling by sliding 
a toothed coupling, the other will 


away the sleeve of 


remove a spacer coupling In each case, it 1s estimated 
that a few hours will be required for such disconnection 
and return of the turbine to service 

Use oft spare mstead of 
the differential 


the pumping umits. Re 


two quarter-size 
than 
size of 


pumps 


half-size, saves more $100,000 
represented by the 
duction of the largest motor size from 4500- to 3000-hp 
Was one of the important factors supporting the decision 
to use a 26-kv, mstead of a 220-kv, emergency start-up 


transmission link The resulting saving was substantial 


Design Considerations 


Phe use of half-size pumps driven from the two gen 
erator shatts of a cross-compound turbine-generator unit 
offered the the 
Bergen and Mercer plants: 

1. A dependable supply of torque to the BF pumps 
2. The design of all the components in the pumps and 


following advantages in the design of 


drives has been proven in service. 

3. While it lacks interchangeability with the main 
pumps, the quarter-size spare pump is of ample size 
for starting and stopping the main unit, and its smaller 
motor eases the design requirements of the auxiliary 
power supply 

| In cold 
driven spare pump can be run at any time 

At Bergen and Mercer, Public Service 
been continued from other stations in respect to auxiliary 
Phe electric-driven auxiliaries can be supplied 


starting up a mam unit, the clectric 


practice has 


power 


Fig. 3—Elevation of boiler feed pumps, drive and generator typical of Nos, 
1 and 2 units of Bergen Generating Station 


Fig. 4—Perspective view of outdoor installation of boiler feed pump, drive 
and generator typical of Nos. 1 and 2 units of Mercer Generating Station 
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from the generator bus or the auxiliary bus; with auto 
matic switch-over to the other bus provided, 

Any comparison of the economies of the shaft-drive 
with the alternative means available involves considera 
tion Of numerous intangibles. 

A comparison with motor-driven BF pumps reveals 
not only the saving in first cost of motors, switching 
and transformer capacity, but also an increase in the 
net output of the turbine-generators by the amount ot 
the motor and about 
0.1 per cent for the 2400 psi unit 

For a given steam flow, there is inherent in the shaft 
avatlable for 


electrical transformation losses 


drive arrangement a reduction in power 


result of this, a umt cost 


theoretically at 
steam-end of the 


electric: generation. As a 


saving mav be realized, least, crther 
by increasing the capability of the 
umt enough to maintain the electric output that could 
the shatt-end BF pump drive, or 


yenerator By either 


be obtained without 
by installing a slightly smaller 
method, a reduction in capital cost per net kw of station 
output can be Actually, our customary 
practice was followed in specifying the balance between 
the and 
This seemingly 


obtaimed 


gyenerators lor 
sulted 


the capabilities of turbines 


Bergen anomalous decision 
from the new pohey of turbine manufacturers to design 
the rating with 


inl. 
figure normally speerticd 


turbine to carry nominal yenerator 
Hy exhaust pressure, which is greater than the 
With this additional merement 
of margin, it was considered unnecessary to specily a 
greater than usual turbine capability. At Mereer, the 
generator capability is slightly higher than customary 
Split pumping systems will be used both at) Bergen 
Stations Phe condensate 


coolers onl 


Mercer Generating 
pump takes the 
ete., and then delivers it 


and 
condensed steam cooler 
to the 


ondary 


ihout SOO 


suction Ob a 


pump which raises the pressure high enough 
to pass through six feedwater heaters and citer the 


psig 
the BF 
suction head to prevent flashing 
the flows through two 
entering the boiler. An economic study showed this to 
be the most favorable of several combination 
Reliability and Ease of Maintenance. 

of BF pump drives cannot rely 

Reliability 
tenance must also be seriously considered, 


suction of pump with adequate net 


From the BEF pump 


water closed heater belore 


Jurdserou 


selection strictly oon 


CCONOMICS. accessibility, and ease of 
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YUBA ALL-WELDED FEEDWATER HEATERS 


Tubes are welded into tube 
sheets and then extensively 
tested against specimens of 
rolled joints. At elevated pres- 
sures, rolled joints leaked and 
blew out of the test bombs, but 
at 9600 psi the welded tubes 
held firm. 


Twenty-five years ago it was an accomplish- 
ment to put 1000 psi into a feedwater heater. 
Ten years ago, 2500. Today Yuba feedwater 
heaters are at 4000 psi. Next step — 5000. 

A chief reason for the present high pressures 
and the promise of even higher is Yuba’s all- 
welded Multilok Closure design: tubes welded, 
not rolled, into tube sheets; shells welded to 
heads and channels. No flanges or bolting re- 
quired. In the Multilok Closure, a split key ring 
in shear absorbs the force resulting from the 
internal pressure on the cover, and the steel 
torus ring welded to the channel and to the 
cover provides the hydraulic seal. Destructive 
tests on Yuba's well-known Multilok Closure 
proved the strength of the design of the split key 
ring construction and the soundness of the torus 
ring design. 


The all-weld design already has set an in- 
dustry standard and its proved performance has 
brought orders from the major power companies 
here and abroad. 


Your inquiry is cordially invited. 


Power equipment engineered and manufactured by 
YUBA HEAT TRANSFER DIVISION 
Honesdale, Pa 

Production facilities in the west 
YUBA MANUFACTURING DIVISION 
Benicia, Calif 


YUBA CONSOLIDATED INDUSTRIES, INC. 


Other Yuba products for the Power Industry 


EVAPORATORS 


CONDENSERS 


CRANES 


PLANTS AND SALES OFFICES 


EXPANSION 
JOINTS 
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SHOT CLEANING— 


R. E. CHAPPELL 


Manager, Products Design, 
Diamond Power Specialty Corporation 


R. D. MEYER 


Superintendent, Delaware Station, 
Philadelphia Electric Company 


INCE the introduction of tubular-type boilers 
the ability to clean a boiler has been a troublesome 
problem in maintaining eflicient operating condi 

tions. In 1950, the author’s company intensified its 
program on boiler tubes to determine the best methods 
for controlling deposit build-up and reducing boiler 
cleaning cost. In this paper, only one phase of this 
program is being considered, namely, the work pertain 
ing to the development of shot cleaning as a means of 
effecting economical deposit control. 

The basic principle employed in shot cleaning 1s very 
old. It stems from sand blasting, which uses a stream 
of very coarse abrasive material directed against the 
areas to be cleaned. The kinetic energy in the abrasive 
particles is expended by the scouring action against the 
fouled area. For example, in spreader-stoker-fired 
boiler, the fly ash that is present in the flue gas often 
has sufficient mass and velocity to clean the boiler tubes 
in the same manner as would a sand-blasting operation 
Other methods employing this same principle have been 
the use of shot guns by boiler operators to remove stub 
born deposits and the use of wood or asphalt pellets 
projected at a high velocity into the boiler by hand 
operated air guns or by special soot blowers (1).! 

Evolution of Shot Cleaning. In 1919, the Ekstrom 
Company of Sweden, began building shot-cleaning 
devices using * j¢-in. iron shot falling by gravity over a 
heat exchanger Phe shot was distributed evenly over 
the heat exchanger and in falling, ricocheted from tube 
surface to tube surface The velocity of the falling shot 
was sufficient to do a satisfactory cleaning job, but was 
not great enough to damage the tube surface. 

In 1951, Diamond started a program of projecting 

in. pellets to clean very tenacious slag deposits in 
areas not readily At about 
the same time, The Babcock & Wileox Company started 
investigating the use of a gravity-type shot system for 


accessible to soot blowers. 


cleaning the air heater of a power boiler. 


on for presentation at the Annual Meet 

1958 of The American Seo 
shot Cleaning-——Its Develop 
Heater and Appl 


wer Divi 
ember 30-December 5 
under the title 

fubular Air 


* Contributed by the Px 
ng, New York, N.Y, Ne 
ciety of Mechanical Engineer 
ment and Use For Cleaning EKconomizers 
cable Bowler Sections 

Number at end of the article 


n parenthe refer to Reference 
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This paper pertains to the development and applica- 
tion of shot cleaning in this country for cleaning boiler 
surfaces that are below the ash-softening temperature. 
It includes an account of the successful operation of a 
system on a tubular air heater at the Philadelphia 
Electric Company. Shot cleaning has proved to be a 
highly effective cleaning device and eventually is ex- 
pected to be standard equipment on many boilers. 


Recovery boilers next were selected for testing sinec 

they offered such difficult: cleaning problems. Ino the 
pulp and paper industry, the binder in the wood chips ts 
by chemicals and the resulting 


This is burned im a recovery 


dissolved residue 1s 
called black hquor. 
to recover the 
steam 15 
recovery boiler has 
and the convection surfaces are ditheult to keep clean 


boiler 


a molten smelt or ash 


aby product 


chemicals as 
Process obtamed as 
an extremely high rate of fouling 
because of the extremely small particles of chemical 
dust in the boiler flue gases 

The first shot-cleaning system by 
tubular air heater at) the 


Was On 


Pulp 


Diamond 


a vertical Philmiany 


DISENGAGING 
TANK 


DOWN LINE 


RETARDER 
BOx 


DISTRIBUTOR 
BOILER 
O SECTION 
ECONOMIZER 


AIR HEATER 
110-0" APPROX 


CONVEYING 
EQUIPMENT 
! 


FRONT ELEVATION 


SIDE ELEVATION 


Fig. 1—Typical shot-cleaning system 
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Fig. 2—Shot distributor system 


and Paper Company, Kaukauna, Wis. Although some 
difficulty was experienced with the shot-liting portion 
of the system, the cleaning of the air heater was excellent. 
Subsequently the system was extended to include the 
economizer Section of the bottler, and again excellent 


cleanmy was obtamed 


A Typical System 


Mig. illustrates a typical shot-cleaning system. It 
consists of a method of pneumatically conveying shot 
normally in. diam) from the bottom of the boiler 


to a pone above the area to be cleaned Shot enters 
the upper portion of the disengaging tank, shown in 
detiil in Fig. 2, and is separated from the lifting medium 
Which may be air, flue gas, or steam Phe lower pot 
tion of the disengaging tank is used for shot storage and 
down-line distribution Phe lifting medium is vented 
from the top of the disengaging tank and piped ito the 


boiler setting at any convement pormt Phe down-lines 
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are located symmetrically in the bottom of the disengag 
ing tank to ensure an equal gravity flow of shot to each 
retarder box 

rhe inlet to the retarder box is at an angle to direct 
the shot away from the opening of the line connecting 
the retarder box to distributor. The incoming shot 
hits a bed of shot and loses its falling velocity before it 
enters the line to the distributor. The retarder box 
allows the shot to fall onto the distributor at a prede 
termined velocity to be uniformly distributed over the 
surface to be cleaned. The retarder boxes are located 
outside the boiler casing for accessibility 

Phe shot cascades onto and down through the heating 
surfaces, removing simall particles of ash deposits 
After falling through the heating surface, the shot 1s 
collected at the bottom of the hopper and 1s ready t 
Most of the ash removed by the shot 1s 
carried away by the gas stream. The heavier ash par 
ticles fall into the hopper and are recirculated along with 
the shot until they are broken up into fine particles and 
carned away by the gas streain. 

Phe system 1s so designed that no shot bounces over 


be ree veled 


r is carried by the gas stream into other sections of 


the boiler where it cannot be recovered 

The system is completely automatic and operates 
on a relatively short time cycle so that no appreciable 
amount of deposit is permitted to build up on the 
heating surfaces. This maintains a uniform draft loss 
across the boiler section and gives high heat-transter 
efficiency 

Phe shot-cleaning system, as illustrated in Fig 
consists of three major areas of development 


Shot distribution 
Hoppers and shot separation 
Shot conveyance 

| Light-phase 

Pressure-lift 


Hyperflow 


Shot Distribution 


Fig. 2 illustrates the necessary shot-distribution 
equipment located above the area to be cleaned 

The early shot-cleaning installations used a distributor 
which was located centrally over the heating surface 
and distributed shot in a 360-deg pattern. This dis 
tributor, now known as a Diamond type A, 1s made 
of a he muispherical or dome shaped replaceable custig 
It is limited to an SOO F > gas-temperature zone to 
maintain the hardness of the casting to give good bounces 
characteristics to the shot 

It is not always possible to install a type A distributor 
through the roof because of outside interferences Also 
it should not be used on a boiler with a sloping roof wher 
the retarder box would be located internally SECUUSE 
of these considerations, the type B distributor was 
developed. It is similar to the type A, except that it 1s 
located next to the face of the wall and distributes the 
shot in a IS0-deg pattern. This distributor is also 
limited to an SOO F gas-temperature zone. 

Phe height of the distributor above the area to be 
cleaned and the height of the retarder box above th 
distributor have to be held within certain limits to 
give a good shot-distribution pattern. On some boilers 
the roof height above the area to be cleaned is too great 
to permit installing the type A or B distributor. The 
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type C distributor was developed which is mounted into 
the boiler casing with 1ts down-line located on the out- 
It distributes shot in a ISO-deg pattern and has 
The tvpe C distrib 
utor plug can be rotated to present a new surface to 


side. 


a gas-temperature limit of 1350 F. 


the falling shot and is externally replaceable. 

The type I) distributor 1s a ski or chute ty pe developed 
to project the shot to areas beyond the normal range ol 
the type B and C distributors. In most cases, the type 
B or C distributor is used in conjunction with the type 
distributor to insure complete surlace coverage. 

Many tests were made to develop distributors to give 
The typ distributor 
Phe area cleaned 


sauustactory cleaning patterns 
adequately cleans an S-ft & S-ft area 
by the type B and C distributors is approximately S ft 
wide X Hit deep 

Concurrent with the development of the distributors 
shot thei 


patterns. 


determnune 
chilled 


used ancl 


many types of were tested to 


distribution inch cast 
iron shot of 650 Brinell hardness was initially 
had a good distribution pattern, but was found to have 
fractured Phe frae 
aggravated the problem of high 
Since the 
cylindrical steel punchings and 
malleabl shot, the 


although their distribution patterns are not 


One-quarter 


the disadvantage of being easily 


tured pieces ol shot 


wear rate on the conveying equipment 
introduction of 
iron wear problem has been 
alleviated 


as good as the cast-iron shot 
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Fig. 3—Light-phase lift system 


VENTURI TO BLOWER 


COMBUST IO N—December 1958 


In addition to the development of the distributors 
and the type of shot, it was necessary to determine the 
quantity of shot required for various types of ash 
deposits. The quantity of shot lifted depends upon the 
size of the area to be cleaned and the type of fuel bemyg 
fired. For oil or pulverized-coal-fired boilers, the shot 
rate to clean tubular air 
be below 20 Ib per hr per sq It of cross sectional area 


less 


heaters and economuzers may 


boiler tubular air heaters may 


than 50 Ib per hit per sq it of cross sectional area and the 


Recovery require 
economizers may require more than LOO Tb per lir per 


sq It ol cross sectional area 
Hoppers and Shot Recovery 


After the shot completes its vertical drop through the 
heating surface, it falls into a hopper and is collected tor 
recyveling. ‘The size and shape of this hopper are quite 
im providing proper collection of the shot to 
prevent carryover ito the dust-collecting equipment 

On the shot 
perienced where the hopper slopes were not at 
had to be corrected by redesigning the 
hopper i the field Care had to be that the 
slopes would not allow the shot to 


initial mstallations build-up was 


a steep 
angle. 
taken 
angle of the hopper 


bounce over mto other boiler sections Phe design ot 


the hopper was made to mamtam a gas velocity sul 


ferent to entram most of the ash particles and carry 


out of the 
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PRESSURE 
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Fig. 4—Pressure-lift system 
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ash collected with 
may be 


further the amount of 
the shot, a high-velocity air stream 
introduced at the The shot 
muxture falling into the hopper is washed with this air 


to 


lo reduce 
relatively 
ash 


hopper bottom and 


ury sof ash up into the gas stream 


This washing 


small party le 
wept out of the hopper 
clutriation \ir or 


where they are 


known as gas may be 


proce 1 


used to give a washing velocity of approximately 2000 
fpmiin the throat of the elutriator 
three 


ly 


Phere are major types of pneumatic shot 


light-phase, pressure-hft, and 


shotcleanmg development 


lifting systems 


Hyperflow (3 Phe imitial 
was on the light- phase system employing a high-velocity, 
low pressure air or gas stream ito which shot is im 
jected and conveyed to the disengaging tank at the top 
Later cle the 
Hypertlow sy which employ low 


to force the shot up the lift line by pressure 


velopments were on the pressure-lft and 


tem high-pressure 


velocity au 


Shot Conveyance 
Light-Phase. ‘The yveneral arrangement of the com 
ponent parts located below the hopper 1s shown in Fig 
Startiny it the hopper outh 4 the 
venturt accelerator through a shot valve 


shot particles 
ire into the 
used to control the rate of shot Phe venturi accelerator 
the 


Phe shot 1 


tunk by 


hot ito the gas stream and gives it rapid 
the dis 


pneumatically conveyed to 


coutrolled gas stream trom a heavy 


duty blower the blower ts sized to vive a fluid velocity 
high enough to imsure complete entraimment of the shot 


Pressure 


have the blowers connected 


pressure lift 


Phe present im 


to give a positive in the however, they 


may be connected for a suetion System 


Which has the advantage of more efficient operation of 


the venturt accelerator, owing to a constant negative 


pressure at the throat rather than a positive back pressure 
tending to mnpede the flow of shot It has the possible 
disadvantage of pulling in abrasive materials 

(on some of the carly installations, a drag-type conveyor 
shot rate and to 


was used to control the 


the shot to oa 


transport 


vertical litt line, m= order to eliminate 


im the ditt line Qn other jobs where head room 
a table feeder 
shot 


vertical lift 


na 
was available was mstalled beneath the 
and ted 
to the 
bends im the litt line are 
htt) lines Usually 
lite of the lift line 
the port 


a downward sloping pipe 
Where possible, all 
vertical 
and the 
occurring at 


hopper inte 


tec] line 
chminated and only 
bends are 


used necessary 


is reduced by the wear 
Where the shot changes direction 
Phe disengaging cartridge, shown im Fig. 2, is designed 
that the 
separated trom the 
of the 
verted to the Originally 
tank Init a batile plate or an extremely hard 
to deflect it to the bottom of the tank. 
very ligh and the life of the batile 


wear casting was approximately 2 weeks 


shot will mnpinge upon a bed of shot as it ts 


lifting gas. The shot drops to the 
disengaging tank and the lifting gas is 
boiler the shot entering the 
disenyaginy 
wear casting 
Phe wear rate was 
plate or the 
Phis led to the development of the present disengaging 
cartridge which has greatly reduced the wear rate 
Pressure-Lift. (mn the black liquor 


boiler equipped with a light-phase system the quantity 


first recovery 
of shot lifted was not sufficient to clean the boiler and 
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high wear rate was experienced on the component 
This led to the development of the pressure-lift. 

The shot leaving the hopper, shown in Fig. 4, falls 
through a check valve into a pressure tank. At the 
start of the lifting cycle, the check valve is closed and a 
medium (air, gas, steam, etc.) 
is admitted into the tank. The shot is forced into a 
constant-diameter lift line at the bottom of the tank 
with a certain compactness where the void space 1s 
filled by the high-pressure lifting medium. As_ the 
shot up the lift line the pressure decreases, 
thereby expanding the lifting medium. When the shot 
approaches the top of the lift line, the volume of the 
greater than its 
Slugs 


parts 


high-pressure lifting 


moves 


lifting medium may be many times 
intial volume, causing separation of the shot. 
of shot are formed which move in the final portion ot 
the lift line at a high The dis 
engaging section for this system is similar to Fig. 35. 

Phe lifting pressure required for this system is between 
1.25 to 1.5 pst per ft of lift line depending upon the 
length of the lift line. If the available air pressure im 
the pressure tank is not great enough to lift: shot, a 


relatively velocity. 


air connection may be required in the hit 
line at the pot where slugs of shot form This addi 
tional air will entrain the shot and cause it to flow in a 
similar manner to the light-phase system 

Although — the 


secondary 


pressure-lift| system increased the 


quantity of shot lifted, as compared with the light-phase 


the the 
Special type wear laterals were developed to 


system, it did not measurably reduce wear on 
lift line 
replace the bends in the litt line. They decreased the 
wear rate but were found to have a higher pressure drop 
than a long-radius bend 

Hyperflow. The Hyperflow lit system utilizes the 
a high-pressure fluid (air, 
to move the shot up the lift line 
hopper falls through a check valve into a pressure tank 
as illustrated in Fig. 5 The check valve 
during the lifting the 
High-pressure fluid is admitted to the pressure tank to 


force the shot out of the tank and up the lift line into 


force ol gas, steam, etc.) 


Shot leaving the 
1S closed only 


phase ot shot-cleaning cycle 


the disengaging section. 

In the Hyperflow system, the shot flows up the lift 
line as a compact bed to give a high shot flow rate with 
a low solids velocity. This is accomplished by the 
design of the lift line and by controlling the shot-flow 
rate at the top of the line. A theoretical Hyperflow 
lift line with a varying taper to keep the dit 


ferential pressure drop constant as the fluid expands with 


is one 
the decrease in pressure in the line. It is not practical 
a special tap red lift line for each shot 
thus 

Phe gas velocity in each section 
200 and SOO fpm 


to tmanulacture 


cleaning imstallation, a stepped line is used to 
approximate the taper 
of the lift will 

\ special disengaging cap 1s provided over the discharge 
end of the lift line to maintain a back pressure and keep 


a constant compactness of the shot in the lift line. 


line vary between 


Phe lifting pressure required for this type of a convey 
ing system is approximately 4 psi per ft of lift line 
Phe required amount of lifting medium is dependent 
on the shot rate necessary to clean the heat exchanger. 


System at Philadelphia Electric 
A light-phase shot-cleaning system has been in service 
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Fig. 5—Hyperflow lift system 


at the Delaware Station of the Philadelphia Electric 
Company since September 1957 to clean tubular air 
heaters These air heaters are associated with one of 
two Babcock & Wilcox boilers which normally operate 
at 950,000 Ib of steam per hr, ISOO psi and 1000 F. 
The boilers are pulverized-coal-fired, outdoor instal 
lations, and operate with a positive furnace pressure of 
about 25 in. of water 
watt turbine 

There are two tubular air heaters per boiler, each with 


Each boiler serves a 136-mega 


two vertical gas passes and four horizontal air passes 
as shown in Fig. 6. Gas temperature is reduced from 
H00 to 250 F while the air temperature 1s increased from 
a preheated inlet temperature of 100 to an exit tem 
perature of 500 F. The final gas pass consists of an 
upper cold section containing 2016 3-in. tubes and a 
lower cold section containing 4624 2-in tubes. The 
horizontal cross section is 17 ft Sin. by 14 ft 3in. The 
original tubes in the upper cold section were aluminum; 
however, owimg to advanced corrosion, they were 
replaced by steel tubes in September 1957 

Retractable soot) blowers equipped with multiple 
nozzles arranged to blow directly down the tubes in 
opposition to the gas flow were originally provided at 
the top ol the upper cold) section The soot) blower 
cleaning was not effective and severe plugging of the 
tubes was expericnced. The increase draft loss 
across the tubular air heaters resulted in a deerease in 
fan capacity and a reduction in unit load 

The total draft loss across the cold sections of the air 
heater is shown im Fig. 7. During the first 4 years of 
operation, 1t was necessary to water wash these air 
heaters six times Each cleaning mvolved a three-day 
outage of the boiler The total costs due to cleaning 
and reduction in capacity between cleanings was esti 
mated to be over $60,000 per year for the two boilers 


In September 1957, the original air-heater soot 


blowers were removed from one boiler and a lght- phrase 
shot-cleaning system installed. This system was de 
signed by the Diamond Power Specialty Corporation im 
cooperation with the Engineering and Operating De 
partinents of the Philadelphia Eleetric Company 

The arrangement of the air heaters required two 
disengaging tanks each. Each disengaging tank las 
two downlines equipped with Type C shot distributors 
as shown in Fig. S.) There ts a total of four lift) lines 
and four disengaging tanks for this boiler. Because ot 
clearance problems, special retarder boxes were used 

A single blower is used to supply air tor the tour lift 
lines. Inlet air at 175 F to the blower is taken from a 
nearby hot-air duct to reduce condensation to the shot 
cleaning equipment. 

lift line has a diaphragim-operated buttertly 
shut-off valve ahead of its) venturi accelerator \ 
Hain. pipe header connects blower to the butterfly valve 

A small hopper 24in. & 24in. & 17 in. high was in 
stalled beneath cach of the two air-heater sections. Each 
hopper supplies shot to the two shot valves and venturi 
accelerators below it 

Clearance problems made it: necessary to use long 
radius bends at the top and bottom of the Hit line as 
shownin Fig. S. lift line has a height of SS tt 

Since this 1s a plus pressure boiler, it was neeessary 
to use manual shde-gate valves to tsolate the external 
shot-cleaning components from the boiler for maim 
tenance purposes 

An automatic programming panel is located mest 
the blower to permit individual or automatic operation 
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Fig. 6—Philadelphia Electric Company, Delaware Station—air heater cross 
section (2 air heaters per boiler) 
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Fig. 7—No. 81 air-heater draft loss at Delaware Station, Philadelphia 
Electric Company 


Fig. 8—Air-heater cross section 


the shot 
CVC le 


of the four shot cleanimy litt lines \t present 


is circulated through each lift) line for a 4-muin 

every 2 lu 

used to clean the aur 


ible 


nuld-steel cylindrical punchings were 


heater This was later changed to 


irom shot to vive better operation 


of the shot 


thie some 


imitial few months of operation 


experienced with loss of shot from the 
deflecting batiles 


difhiculty wa 


ystem. This was due to madequat 


below the aor-heater tubes which permutted some of the 
hot to 
\ considerable 


duets 


mechamieal dust collectors 
rcecumulated in the fly-ash 
Thus 


rected by an improvement im bafile design and at present, 
shot that is lost from the 


rites the 
umount of shot 
condition was cor 


low thre collectors 


the quantity of system 1s 
relatively small 

Since this is an outdoor installation, difficulty was 
experienced during cold-weather operation owing to a 
nuxture of moist fly ash and shot in the receiving hopper 
\ sinall quantity of S00 TF 


thre top ol the receiving hopper to overcome this proble in 


preheated air was piped to 


In addition to keeping the hopper dry, the air helps 


to keep the hopper purged of fly ash Phe same purging 


ur Was connected into each lift line to prevent condensa 


Sinee the shot-cleaning system has been operating 


there has been mo imerease m normal draft loss across 


the air heaters as shown im Fig. 7 
ifter 
excellent cle Was 


Internal inspections 
Samonths and months of operation 
the 


were 
noted simee not one of 
tubes in each upper cold section was plugged and only 
« 


Betore 


outing of light dust was seen imside the tubes 


het cleaning, these S-im. tubes had a rapid rate 


of pluggimg as indicated by Fig. 4 Phe area between 


the upper and lower cold sections was tree ot fly ash and 


the Yin. tubes in the lower section were im an excellent 
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state of cleanliness Phis is a very definite improvement 
over the preceding years and has permitted continuous 
tull-load boiler. As a result of the 


perlorinance ol the 


operation ol the 
similar 
boiler at 


shot-cleaning system, a 


installation has been made on the adyacent 


this station 
Application Considerations 


fall ot 
Phe application re 


The shot-cleaning principle uses vertical 
shot to 
stricted to a vertical section of a heat exchanger such as 


heater 


remove ash deposits 
CCONOMMZCT 
Ack 
quate space must be provided beneath the hopper lor 
installation of the shot-cleaning pressure tank on the 
high-pressure lift systems or the shot valve and venturi 
clear 
vertical run 


the convection pass contammg ail 
and im some cases the superheater and reheater 


accelerator on the light-phase system. A space 
must be provided next to the boiler for a 
of the lift line and a clear area is required at the top 
for imstalling the necessary disengaging equipiment 

Phe 
exchanger depends upon the quantity of shot required 
the frequency of the lifting evele and the space below 
the hopper for installing the light 
phase shot system has been used mainly on pulverized 
coal-fired and oil-fired boilers and on installations wher« 
the head limited. “Phi 
Hyperflow or the pressure-lift system 1s used on recovery 
boilers Both the 
Hyperflow and the pressure-lift systems are batch typ 
that have a high shot rate flowing to the distributors 
The Hypertlow has. the over the 
pressure-hit system in that the wear rate of the lift line 


type of shot-cleaning system used on a heat 


equipment Phe 


room below the hopper 1s 


where high shot rates are required 


system advantage 


reduced by the slower 
lift, on the other 
but special bends are 
a nuninum owing to the in 


disengaging cartridge 1s 
Che 


lifting 


and 


moving shot pressure hand 


uses a lower pressure, 


required to keep wear at 
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creased velocity of shot in the lift line. The power 
requirement for each of the three types of lift systems 
is about the same for a given shot rate per hour. 


Summary 


Shot cleaning has many advantages over the con 
ventional cleaning equipment used in boiler sections 
with temperatures below the ash-softening temperature 

|. The same quantity of shot will clean the entire 
vertical section with no limitations to the height 

2. Boiler height may be reduced by removing cavities 
normally required for conventional cleaning equipment 
4. The shot system requires no platforms or galleries 
around the boiler as does the conventional cleaning 
equipment 

} Phe use of shot cleaning may reduce the aisle 
space between boilers by omission of the conventional 
cleaning equipment 

.. The cleaning ability of the shot system is often 


“Diaper Service’ For Nuclear 
Fuels Advocated 


The electric utilities getting into the production of 
atomic power would like nuclear fuel suppliers to 
inaugurate a “‘diaper service,” E. B. Gunyo, Alco 
Products, Inec., told the 5Sist annual meeting of the 
American Institute of Chemical Engineers Phe service 
would supply enriched uranium or other fuel to the 


superior to that of the conventional cleaning equipment 

There are 30) black-lquor recovery boilers being 
cleaned with a pressure-hit system or a Hyperflow system 
in the United States \ light-phase system has been im 
operation at the Higgims Station of the Florida Power 
Corporation since the fall of 1955 Two more recent 
installations of the light-phase system are on the Phila 
delphia Electric Company boilers as previously deseribed 
The experience gained on these intial imstallations 
has proved the desirability and feasibility. of cleaning 
areas as deseribed in this paper through the use of falling 
shot 
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utility and remove irradiated, or spent fuels, for re 
processing 

Reduction of shipping costs (which for fissionable 
materials are high even for products uncontaminated with 
fission products), elimination of equipment dupheation 
for accountability and chemneal control, staff flexibility te 
cover maimtenanee emergencies in the spent fuel plant 
and better utilization of the large land area required for a 
spent fuel plant, all support such considerations 


Why power plant operators prefer Blaw-Knox Buckets 


Power plant operators have relied on Blaw 
Knox Buckets for many years because of 
their outstanding record of performance and 
dependability. 

In addition, design excellence and rugged 
construction have earned a preferred status for 
Blaw-Knox coal and coke buckets. 

A Blaw-Knox Engineer can bring valuable 
know-how in assisting in the improvement of 
your unloading and rehandling operations. Call 
him today 


WRITE TODAY! Iiulletins 2455 and 2592 
have full information on two line and four 


rope type buckets for handling coal and coke 


BLAW-KNOX COMPANY 


Blaw-Knox Equipment Division 
Pittsburgh 38, Pennsylvania 
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ALL IN A DAY'S WORK at 


STAINLESS STEEL 
AUTOCLAVE 


and VOLUTE 
Fabricated 


This autoclave and volute assembly is typical of the work that goes 
through Pittsburgh Piping shops. Fabricated of Type 304 Stainless 
Steel, it is complex in design and is built for high pressure, high 

temperature service. This type of fabricat- 
ing is a “natural” for Pittsburgh Piping. 
We pioneered the application of austenitic 
steel piping materials for central stations 
operating at 1050°F. and above, 
and fabricated the piping for the 
world’s first atomic-powered 
submarine and central station. 
Highly specialized methods, ma- 
chines, and apparatus have been 
developed and are employed in 
this work. Use them on your 
high temperature, high pressure 
piping jobs. 


Promoting Progress IN POWER AND PROCESS PIPING 


AND EQUIPMENT COMPANY 


158 49th Street — Pittsburgh, Pa. 


CANADIAN PITTSBURGH PIPING, LTD., 68 YONGE STREET, TORONTO, ONTARIO 


Canada 
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Fig. 1—Comfort zone used in “Heating and Ventilation in Factories," 
H.M.S.O. 1952 will satisfy at least 50 per cent of a group of normal people 


This paper draws attention to the advantages 
of ventilation to give maximum plant efficiency 
consistent with comfortable environment for person- 
nel. In many plants the mechanical engineer is 
primarily concerned with the plant while the civil 
engineer is concerned with the buildings; neither real- 
izes the effect which the work of the other has on the 
degree of comfort provided at operating stations 
and on the operating efficiency of the plant. 


(4 Y ventilated stations fall into two categories 

those which have virtually no ventilation at the 

operation stations and those where the volume of 
cold air allowed up through the building is excessive. 

As a standard of comfort Fig. 11s used; this applies to 
the particular climate being considered in dhs article. 
The effective temperature depends On all speed and 
radiant heat as measured by a globe thermometer 
This standard of comfort is that used in ‘‘Heating and 
Ventilation in Factories,” H.M.S.0. 1952. It is claimed 
that this ‘comfort zone will satisfy at least 50 per cent 
of a group of normal people. 


Personnel Comfort 


Desirable factors for comfort are that air movement 
should be provided throughout the building and that the 
higher the temperature and or radiant heat, the higher 
the air movement desirable 

In a power station, quantities of heat are given off 
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The Efficient Ventilation of a 
Steam Power Station 


By A. G. KELLY, B.E., A.M.I. Mech.E.* 
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from the plant installed boilers, turbosets, motors, 
piping, and this imereases the temperature of the air im 
the building to a value depending on the heat loss from 
the building and the scheme of ventilation used. Firstly 
the heat given off depends on the ethiereney of the imsula 
tion on the plant and it is here assumed that the ccononie 
thickness of insulation 1s applied \lso the heat given 
off is affected by the finish of surfaces and this should 
be remembered when paimting the boilers, turbosets and 
auxiliaries \s an example, aluminum pamt which 
suitable for use on surfaces upto about 400 FF. will reduces 
the radiant heat loss by upwards of 1O per cent as agaist 
normal oi paimts 

Secondly, the quantity of heat given off depends on the 
air movement across surfaces; thre temperature of thre 
air drops with increased throughput but the total heat 
given off rises 

If an environment is not comltortable this can be tor 
any one or combination of a number of reason the air 
temperature may be too high; the relative lumuadity 
inmay be too high; radiant heat may be excessive or an 
movement may not be suthicient In a power station 
it is a simple matter to keep the temperature as high a 
desired by reducing the air flow; the problemi is to make 
the temperature lower or to alter the air movement ot 
humidity to compensate for high temperature. It 
possible to take in the air tor use in the boiler fans at a 
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low level and use it at boiler top level; in this way the 
relative humidity of the air is gradually reduced as the 
ur rises with a compensating effect for the rise in air 
temperature which takes place 

In this analysis for all variations of ventilation tested, 
the maximum wet bulb temperature at Operating floor 
level is 65 F and in the building at any height 72 F with 
in outside relative humidity of up to SS per cent 

\t high temperatures the humidity is the factor which 
has the greatest effect on comfort 

While Ireland has a moderate climate im Summer 
iverage of 56 the relative humidity for the year 

erages SO per cent; im case 3(c) for example, humidity 
was Sd per cent outside, 50 per cent at operating floor 
level and 27.5 per cent at boiler top Phis drop in 
humidity compensates for the rising temperature to the 
tune ol ob at operating floor and S F at boilet top 


Typical Plant Oversights 


Phe radiant lo from large industrial boilers 1s such 
that if copious ventilation at boiler top level is not em 
loved that zone would be unbearably warm and stag 
ricanit In the older installations, see Fig. 201), the forced 
draft tans are at basement level and draw their air supply 
from the outside through doors at that level As a 
msequence, it was found necessary to imstall root 
louvers to take away the exce heat trom the top of the 
beater house by natural ventilation due to the chimney 
effect \t the same time the engine room, which ts 
eparated trom the boiler house by a dividing wall 
Which was orginally supphed with extraction fans in the 
rool but me proper method of ar supply to pass over the 
hot was so unbearably warm in summer that a 
the ad 


iitage of having at no expense the boiler combustion air 


cold air plenum system was imstalled 


fans to ventilate the comple te building was overlooked 

tnanulacturers miproved their designs, air was taken 
from rool level to take advantage of the higher air tem 
perature but the open root louvers remaimed as a relic ot 
the older scheme It was probably argued that as there 


was a vast quantity of hot air flowing from the root 


louvers, if these were dispensed with conditions would be 
unbearabl The mechanical engineer remained con 
cerned with the design of the boiler unit and the civil 
engineer with the design of the house, but neither of them 
realized the effect that the work of the other had on his 
own. The boiler house was cold and drafty except dur 
ing hot weather 

\ second example shown in Fig. 5(d) is where there are 
very amply dimensioned roof louvers (adjustable or non 
adjustable) with fan suction from boiler top level; 
there are however no openings ol consequence at 
low level in the station and in any but the coldest 
weather conditions become unbearably warm. Hot 
air rising from the plant passes out through the roof 
louvers and cold air enters at the points directly over the 
fan suctions. ‘The air temperature at the inlet to the fan 
is lower than that at operating floor level. Ventilation 
depends on leakage into the building and is inadequate 


A Suggested Ventilation 


Phe scheme of ventilation here proposed uses the chim 
ney effect produced by the height of the station and the 
suction produced by the fan sucking air for combustion 
to ventilate the boiler house In effect, air conditioning 
is attained without the installation of any equipment 
Phi adoption of such a scheme at the pl ining stage costs 
very little, as the elimination of roof louvers will balance 
the costs, whereas if the station 1s already constructed 
with inadequate ventilation 1t may be costly to make al 
terations 

It is interesting to note that air flowing im through 
openings does not flow directly upwards by the shortest 
and easiest path to the fan suction but moves via the hot 
suriaces 

It is better to provide adjustable louvers for air inlet 
because if this is not done doors are left open, particularly 
those of the roller shutter type, once it has been found 
necessary to open them on one occasion to provide a 
greater measure of comfort. The custom of leaving doors 
open is habit-forming and should not be allowed. 

\ir movement is controlled and marshalled by allow 
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Fig. 2—Four schemes of ventilation of a power station. (iv) is the optimum 
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Fig. 3—Test results on a station with 60 mw of plant in service 
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ing the required amount into the building through 
adjustable louvers over head height in the basement 
and letting the air rise through the building, thus provid 
ing ventilation without drafts. In this way compensa 
tion for high radiant heat and air temperature is effected 
The air movement upwards near the boiler casing and 
through open columns was 4.5 ft ‘sec on the average for 
the test later described in Fig. 3(c). The air changes pet 
hour vary from | to S depending on the plant in use and 
amount allowed to cross the engine room, which 1s suth 
cient. Fresh air is constantly entering at the bottom 
of the boiler house and engine room and stale air being re 
moved from the top of the boiler house. For mainte 
nance at boiler top level or for off load ventilation where 
gases accumulate a limited number of opening windows 
are provided at wall top 

Phus the optimum scheme from the poimt of view of 
comfort is one where (1) radiant heat is stemmed by the 
application of insulation and some suitable paimit 
relative humidity is lowered with increase in tempera 
ture, and (3) air movement is controlled and directed to 
points where required 

It will later be seen that this scheme can also approach 
the optimum for plant efliciency 


Efficiency 


Phe provision of a scheme of ventilation which will 
allow the operating staff to keep efhicreney at a maxinun 
is desirable. Power station operating etlicreney 1s ol 
such importance that it is worth while keeping the eth 
ciency at the highest value, consistent with comitort 

A brief summary of the familar schemes formerly used 
will help in appreciation of the problem. In Fig. 2 
shown four schemes of ventilation 

Phere are several factors involved and some are intes 
dependent. \s stated above the greater the flow of ain 
allowed through the boiler house or engine room the 
greater is the heat taken from the boilers, turbosets 
piping and auxiliaries; on the other hand, if sufherent au 
flow is not provided, conditions become unbearable 

Case (1) shows a scheme usual in older installations 


Are 


where no attempt was made to provide either comfort or 
efficient ventilation. Here cold air is drawn directly to 
the boiler fan with consequent loss of the advantage ot 
using warm air 

Cases (11) and (i) are commonly employed i) has 
the fan suction low down in the building while (11) has it 
at boiler house top level Case (11) has the disadvantage 
that in Summer, when the lower openings must be kept 
open for cooling of the boiler house, the fan suction 
cannot take advantage of the heated air passing to waste 
through the top openings. Case (11) has this extra ad 
vantage. Windows are indiscrimately used in (1 il 
and (i 

Case (iv) goes a step farther; air to the fans 1s drawn 
from the engine room and from the warm air rising up 
through the boiler house; in this way foreed ventilation 
of the engine room is achieved without great heat losses 
occurring. In addition, loss via the roof ventilators is 
avoided. An appreciation of the factors involved ts essen 
tial for the optimum operation of this scheme and the test 
figures detailed later are a help. Adequate ventilation 
of all operating stations can be achieved in these climates 
with no free exit from the boiler house or engine room at 
high level, by drawing air through both buildings to the 
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fan suction. It 1s not necessary to have personnel sta 
tioned over operating floor level; these areas are visited 
for routine checking 

It is not proposed to discuss here the economics of 
operational advantages of taking air from boiler top level 
in stations where the forced draft fans are in the base 
ment; that aspect has already been amply covered im sey 
eral papers. Sufficient it is to say that most stations 
being now built take the air from the boiler top 

Phe heat given off from plant can be increased or cl 
creased by altering the scheme of ventilation \s anan 
dication of this, consider (a) and (ce) of Big. 5 a) has a 
heat from engine room and boiler house equipment ot 
& 10° Btu/hr whereas case (¢) has 10! 
Btu hr with the same plant im use test results below 


Design For Ventilation 


Poo often heat balances are drawn up by assumung a 
value for radiation losses In the tests carnmed out at ay 
erage annual conditions the net radiation convection 
losses varied by 0.15 per cent When outside air temper 
ature and speed, and the door and window openmys and 
number of units im service vary, the radiation loss per unit 
will change and it should not be left to guesswork I hie 
calculation of this item will account im part for the my 


tenious fashion in which unmeasured losses vary trom test 


to test Phe task of measurement is 
by the adoption of the scheme outhned above 

Phe problem of ventilating power stations has been ap 
proached from the point of view that the heat loss trom 
the surfaces of the boiler plant ol the typ and size im 
stalled 1s 0.5 per cent, ol the turboset 1.5 per cent ot out 
put, and of auxihary plant is 5 percent of output. From 
this heat loss the size of louvers and Openimys t designed 
gives, however, a very simplified and muasleadin 


It is startling to consider the quantity of waste heat 
that is emitted unnecessarily from the roots of power sta 
tions, and indeed from many other building It is ap 
preciated that to the engineer this loss will be obvieu 
once it is seriously considered 

Po get the full advantage from the gam a eyele eth 
ciency to be had by using the optimum scheme of venti 
lation the boiler must be designed for the appropriate ai 
teniperature to the toreed dratt tan the aur heater 
surface must be suflicrent to take advantage of the hotter 

Phe appheation of the scheme here suggested will have 
an effect on the eflicieney of existing stations depending 
on several factors, e.g 

| If the air heater uses no hot air recirculation, then 
raising of the air inlet temperature to the forced dratt 
fans will raise the flue gas temperature id mecrease the 
fan power required, with « reduction im the net benetit 

: If hot air recirculation is bemg employed to keep 
the air heater metal to an cconomue temperature where 
corrosion is not too rapid, then by rarmsing the amr imilet 
temperature to the foreed drait fan this recirculation 1 
reduced; the flue gas temperature remaims the same and 
a gross gain in efficiency due to the hotter air, the zero 


root louver loss and the lower lan powell needed accruc 


Test on a Power Station 


It is relatively simple to effeet a heat balance to how 
where the heat loss from the plant im the station gor 
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onerete On finished 


ind direetion of flow at eac 
ire measured: the heat loss caleul: 
root and floor of the building ts : 
available for all 


Phe heat loss tor some 


Phe quantities, temperatures 


teniperature aperature 
tion through the walls 


tandard caleulation and figures are 
normal constructional materials 
normal constructions used in power stations is reproduced 
nm Table | 

Phe effeet of the 


iderable where glazed construction 1s employed 


Summertime is con 


In the 


sun's heat im 


tation tested itis not a factor 
Phe heat loss from: the 
puted either directly or madirectly; the 


surfaces of the plant can be com 


direct measure 
ment is acheved by measuring the surface temperature ot 
ind calculating the heat loss 
This 


co-etherents ol 


each merement of surtace 


from each; the sum of these losses gives the total 


heat tramster 


many problems, e.g., the 
ivities have to be 
it cach increment of surface found 


raises 
und emt hosen, the am 
Dient air temperatures 
id the total area of the surfaces of all plant with tts 
piping The in- 
cireet method ts here employed where the radiant loss 1s 
um of (a) the heat to the foreed fan 
heat loss through walls, roof and floor; 
the convection loss through openings at a high 


duetwork and found 
measured as the 
uctiomn; the 
ind 


kk \ el 


of inaccuracy comparable with the direct method of meas 


Of these three the second presents a possibility 


urement but in this case the heat involved ts a fraction ot 
the total loss and the po sibility of error 1s correspond 
ingly less. Outside temperatures are taken as the zero ot 
heat gam 

Phe indirect 


method 1s rapid and thus lends itself to 


answering which of several methods of ventilation gives 
the lesser loss and this 1s basically what ts of interest 

Phe station selected was chosen tor these tests because 
various schemes of ventilation could be att mpted by vir 
tue of the large number of openmneg windows and adequate 
openmgs in all floors 

Phe engine room housed three 50 mw turboalternator 
sets and the roof is fitted with vents which can be closed 
ofl Phe usual large shutter door ts fitted in the engine 
room and this proved useful im varying the amount of air 


allowed into the engine room 
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The passageway from engine room to boiler house 1s 


open along its entire length over operating floor level. 

The boiler house houses four B&W type FH 200,000 
Ib, hr boilers; the roof is fitted with conventional louvers 
which, on test, are not very effective in aiding the chim 
ney effect in the building because when a strong wind is 
blowing it enters on one side and blows out the other thus 
greatly reducing the effective area. These louvers were, 
for part of the test carried out, blanked off to simulate 
conditions with shut or no louvers. 

Phroughout the test three boilers and two turbosets 
were on load — the last boiler and turboset being under 
construction. 

A series of tests was carried out to show the difference 
in heat given off by plant and the degree of comfort at 
tainable with variations in the scheme of ventilation. 

A test was also carried out to show the effect of closing 
off all openings but the roof louvers. In this case tem 
peratures at operating floor level reached an effective 
temperature of 7S F and after a time personnel complained 
of lack of ventilation; conditions were clearly unbear- 


able 


Results 


Fig. 3 is a synopsis of a series of tests carried out at 9O 
per cent boiler load while outside temperature, wind 
speed and humidity were very close to the annual ay 
erage The total heat given off from plant varied from 
13.9 10° Btu hr to & 10° Btu hr depending on the 
scheme used 

Fig. 3(a) shows conditions with the roof louvers open 
and openings in the boiler house of 520 sq ft below oper 
ating floor and 305 sq ft above it and 650 sq ft in the en- 
gine room beneath operating floor and 175 sq ft above op 
erating floor. Conditions were comfortable at operating 
stations but the total heat loss from the plant was 15.0 
< 10° Btu hr and of this 7.5 & 10° Btu hr returns to the 
fan suction of the three boilers 

Fig. 3(b) shows the optimum scheme with open root 
louvers. Openings of 140 sq ft beneath the boiler house 
floor are the only deliberate openings provided; leakage 
into the engine room kept conditions comfortable. In 
this case the heat loss adds up to 13.90 & 10° Btu) hr and 
of this 8.31 & 10° Btu returns to the fan suctions. 

Fig. 3(c) shows the position when the roof louvers are 
shut off 
and the requisite number of openings can be allowed to 


A considerable drop in heat loss is now effected 


provide ingress of combustion air without providing ex 
cessive heat loss from the plant. 

In this test 280 sq ft was found to be adequate. ‘This 
showed the highest efficiency compatible with comfort. 
Phe heat loss from the plant was 0.S & 10° Btu hr and 
of this 7.86 & 10° Btu hr returns to the fan suctions; 
an increase of 15 F in outside temperature increased the 
temperatures by 4 F at boiler top level and this scheme 1s 
practicable for Summer and Winter operation in these 
climates. It is more efficient than a boiler house op 
erated with ingress via the roof only, as in Fig. 3 (d 

Fig. 3(d). Here flow of air was measured in through 
the roof louvers to the fan suction at the same time as 
hot air escaped elsewhere through these louvers. The 
overall loss in that case was 13.7 * 10° Btu/hr of which 
9.3 & 10° Btu/hr returns to the fan suctions; conditions 
were well outside the comfort zone. 

Phe difference in net heat loss from the station build 


December 1958—C OMBUSTION 


i 
ill 
Brick wall 4 in. thick wit in. plaster ay 
Brick wall Yim. thick wit in plaster 45 
rick wall | in. thick witl in 
plaster 35 
Brick wall IS in thick wit mi. plaster 
| Brick cavity wall in. thick, am 
: nace tered i! 
rick cavit wall 15 m thick, 2am. ai 
Conerete w bin. thick 
( neret vall Su thick 
Conerete wall thick 4] ict 
Asbestos corrugated ectmg 1. to ‘ 
( rrugated i | 2) 
Won A 
migle window 
blown 
i ret rt At) 
phiualt 57 
plalt 
— | 
| 


ings between case (a) and (c) is 3.60 & 10° Btu/hr which 
for the particular test done represents 0.43 per cent of the 
cycle efficiency. In the station tested the hot air recir 
culation on the air heaters was employed; thus the 
resulted, in addition, in less hot air re- 
The losses are 


adoption of 
circulation and a slightly lower fan power. 
a higher percentage at lower loads as the heat given off 
does not fall off in proportion to the load decrease. This 
gain is very real and is one which will not be minimized 
through aging of the plant in the station. This scheme 
is thus attractive to the boiler maker who can quote a 
higher efficiency when the ventilation scheme is stipu 
lated; it is also of prime importance to the boiler user as, 
for example, in the case quoted above where in the station 
in question 0.43 per cent efficiency represents approxi 
mately £67,500 capitalized saving over 25 years’ use. 
There are other advantages, such as less clogging of air 
heaters by virtue of having the air entering the fans at the 
highest practicable figure, or alternatively, smaller air 
heaters required to prevent clogging in winter time; the 
former is better than raising the air temperature by hot 
air recirculation because streaming is diflicult to prevent 
in the latter case. 


Economic Comparison of Building Materials and Outdoor 
v Indoor Plants 

From these tests it is clear that an outdoor plant is not 
as attractive as might at first sight appear. The loss of 
59 & 10° Btu/hr would be greatly exceeded where free 
air circulation is allowed at the surfaces; the average 
wind speed at the station tested is 10 mph in winter and 
Smphin summer; no saving or advantage by using warm 
air at the forced draught suction is possible. Even the 
difference between 5.5 & 10° Btu/hr and 1.9 & 10° 
Btu/hr, which is but part of the saving possible by virtue 
of having an enclosed house, is sufficient of itself to make 
housing of such plant the more economic; the advan 
tages which in these climates are virtually a necessity are 
thus economically available. 

Plant with far greater insulation would thus be re 
quired for economic outdoor use and it is probable that an 
air encased boiler casing would be necessary in these cli 


Air moving equipment will highlight the l4th Inter 
national Heating and Air-Conditioning Exposition to 
be held in Convention Hall, Philadelphia, January 26 29, 
1959 

Air moving equipment on display will range from 
examples of the latest developments tor highly critical 
appheations to new and simpler forms intended for 
It will include means of air propulsion 
will also include 


everyday uses 
from fans to centrifugal blowers. It 
distribution as ducts, dampers, mixers 


Controls for air movement and quality 


such means ot 
and diffusers. 
will be represented in detail. 

One of the most advanced fan designs to be exhibited 
fulfill the critical require 
ments of the nuclear-powered submarine. It is equally 
suitable for aircraft applications and will find special 
construction 


Was developed originally to 


uses in applications on the ground. Its 
features higher air pressures, higher efficiency and lower 
air-borne noise, low structure-borne vibration and light 
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Heating and Air Conditioning Exposition Announces Show Plans 


mates to make the proposition more economic than a 
housed plant. 

The economic comparison of various forms of building 
materials is also important. Power stations are built in a 
variety of materials varying from glass-clad walls to 
As a comparison the total heat 
for example, 


brickwork construction. 
loss from the station tested was, in Fig. 3(e¢ 
19 X 10° Btu/hr at annual conditions — the 
station being constructed of conerete walls. Had _ this 
station been glass-clad from 9 ft above operating floor 


average 


level upwards, the heat loss would have been 3.0 & 10° 
Btu/hr. Thus the heat loss from the building must be 
considered in choosing the building material. The price 
difference between the cheaper and the more durabl 
forms of construction is narrowed down and the latter 
with its long life and low maintenance costs becomes more 
attractive than when considered on initial cost only. 


Summary 


A scheme of ventilation of a steam power station 1s cle 
veloped which gives comfortable conditions at all oper 
ating stations and which, at the same time, gives the 
lowest heat loss from the building. Results of tests done 
on a station with varying schemes of ventilation are 
these show a wide variation in heat emission from 
Schemes of venti 


given; 
plant depending on the scheme used 
lation normally used heretofore are discussed 
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weight. All these advantages have been combined ai 
its design 
Special features will distinguish almost every display 


of fans and blowers \ line of tubular centritugal tan 


and blowers has been augmented by a low speed vanaxial 
design whose low rate of revolution (457 rpm) makes tor 
exceedingly quiet pertormiance \ fan-coil unit) has 


been developed that will reverse the direction of flow to 
take advantage of natural currents of air, tor heating or 
Stute of the weather \ 


cooling, according to the 


new package fan has been produced tor general madustrial 


uses with intent to mstallation and service 
time 

Specialization im air moving equipment has been 
earned into component \ line of propeller blade 
has a range of sizes from 6G aim. to 4S am. diam \ line 
of wheels and blowers includes duct blowers that) wall 


suit practically all installation requirement including 


vertical and horizontal mountings 
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ANNOUNCING 


Phe Stock Equipment Company Non-Segregating Layer Loader is a new and 
positive way to insure even stoker fires. This mechanical distributor mixes sepa- 
rated fine and coarse coal, removing the bad effects of bunker segregation. The 
mixing action of the layer loader also makes tempering more uniform. 
The S-F-Co. Non-Segregating Layer Loader functions similarly to a swinging 
spout, but it has two distinct advantages. It requires much less headroom, and it is 
contained in a completely dust-tight compartment. 
Inside the dust-tight housing of the S-E-Co. Layer Loader is a small, bottomless 
larry car that is driven back and forth across the stoker hopper. Each time the 
car passes beneath the downspout, an automatic coal valve allows coal to fill 
the car. As the car continues to traverse the hopper, the coal flows out the bottom, 


effectively mixed and distributed. 


For complete information write Stock Equipment Company, 745-C Hanna Building, Cleveland 15, Ohio 
| 


the Stock Equipment Company Non-Segregating Layer Loader 
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S we went to press the 1957 ASME Annual Meet- 
ing Was just getting underway. The program 
featured as many papers as did last year’s, 

about 300 im all, and required the facilities of both the 

Hotel Statler and the Hotel Sheraton-MeAlpin for the 

week of December 1-6. In our January issue we shall 

report on Panquets and new officers along with abstracts 
of those papers held to be of interest to our readers and 
not covered in the tollowing 


DIGITAL COMPUTERS 


Elmer S. Monroe, Jr., of KE. I. du Pont de Nemours & 
Co., spoke on “The Application of Computers to the 
Small Power Plant.” The application of computers 
to large power stations of the central utility type is an 
established fact. The potential applications in the fu 
ture to large power stations have been well charted 


Phis paper shows (1) there are many areas where auto 
matic computers can be applied economically to the 
small power plant; (2) programming costs for automatic 


computers can be minimized by avoiding complicated 
caleulations that either do not increase the solution ac 
curacy or that include nonsignificant factors; (3) think 
ing im tert tf computer programming can often lead to 
inproved Ww of performing existing tasks with simple 
ealeulating equipment such as desk calculators or slide 
rules 

Large central stations may individually justify im 
proved engineering techniques involving computer ap 
plication since the reduced investment costs may be ap 


preciable Lhe small station, on the other hand, has ex 
hibited a decided trend toward the use of “standard” and 
“package components as a method of reducing invest 
ment The very number of “package boilers being sold 


to industrial plants points out an indirect application of 
computers. ‘The early application of computers by either 
equipment manufacturers or by central engineering offices 
to optimize design of standard umits and systems by fur 
thering such efforts of systems engineenng as have re 
cently appeared in the literature will go far to reduce in 
vestinent costs for the small plant 

As an effective tool to impleme nt power conservation, 


some industries use “power consumption standards 

power generation standards”; “utility budgets,” et 
These have proved effective vardsticks by which to 
measure performance of various operations or depart 


ments, and at properly conducted are very effective im 
reducing costs Phe appheation of computers to these 
programs can the greatest economue attraction to the 
small power station 

Computing periods for standards are frequently of a 
month duration and may require several additional weeks 
of preparation \ significant loss may have occurred for 
an extended period before supervision 1s advised. The 
rapidity of computation by a computer offers the oppor 
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tunity to reduce standard periods to a week, day, or even 
to almost instantaneous pernods. Significant losses can 
be located rapidly before they accumulate in magnitude 
Optimum loading of equipment can be specified at a tine 
when operators can profitably use the information 


Alexander Zabludowsky of Stone and Webster Engi 
neering Corp., stated in his paper “Generalized Steam 
Power Plant Heat Balance for Digital Computer Apph 
cation” that most advantageous for solution on a com 
puter are highly repetitive problems involving a large 
amount of computation and, the authors commented, 
many such problems are poorly defined im terms of a 
generalized solution procedure, which is the prime pre 
requisite for an efficient computer program. One such 
problem often encountered engineering work 1s thy 
steam-power plant heat balance 

Steam powel plant heat balances consist of determin 
ing the conditions at many points in the steam eyele from 
various turbine data and throttle conditions. 
these results, the kilowatt output of the unit is deter 
mined. The complexity of the solution is found in the 
large vaniety of turbine eveles and the variety of com 
ponents involved 

The basic conditions that have to be determined are 
flow, pressure, temperature, and enthalpy at) variou 
points in the eyele which is composed of a mumber of tur 
bines, reheaters, condensers, pumps, air ejectors, gland 
seal condensers, heaters, evaporators, steam air heater 
jet coolers, deaerators, attemperators, blowdown flash 
tanks, and valves. All these components may be miter 
connected in any number of ways resulting mt an almost 
infinite number of cycle configurations 

In the hand solution of a heat balance, about the halt 
the time is spent im collecting the necessary data tor the 
solution Phe solution itself is compose dof several com 
plete balances each for different throttle ind) back 
pressure conditions. Owing to the large aiiount of tine 
spent in gathering data, the general statement of the bal 
ance Should require minimum additional time for thi 
task 

Phe author presents a listing of the items to desermbe a 
given power plant heat Such a representation 
primarily usefulin appheation of the problem to a digital 
computer Phe generalization employed may be es 
tended, then, if it is held necessary to melude more con 
ponents. ‘This process would only imerease the number ot 
Phe system of lists itselt 1 
sufficient to represent any power plant configurator 


possible items on the list 


provided a sufficient variety im items exists 

Phe method deseribed has been ¢ miployved necesstull 
to solve steam-power-plant heat balances on the IBAI 
H50 computer. In this application steam: table funetion 
were represented in polynominal form im the computer 
For a sufficient convergence, it normally requires, «de 
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pending on the closeness of the extraction flow approxima 
tions, two iterations through the heater cycle, said the 
author 


Applications of Computer and Model Studies to Prob 
lems Involving Hydraulic Transients’’ was presented by 
I. W. McCaig and F. H. Jonker, H. G. Acres & Co. The 
improved tunneling methods of recent years have now 
made it possible to construct large power tunnels which 
supply water to a number of turbines. This sometimes 
results in a system of penstocks and junctions to which it 
is not possible, when calculating water-hammer pressures, 
to apply the simplifying assumption of an equivalent 
pipeline of constant diameter. In projects where a surge 
tank is required, the greater tunnel diameter has con 
siderably increased the capital outlay on the tank. 

For the economic design of such large hydroelectric 
projects the applications of water-hammer and surge 
tank stability theory have had to be extended and the 
increased volume of computational work has required 
the employment of digital and analog computers. In 
some cases when the exact form of differential equation 
for the hydrauhe transient 1s not known, resort has been 
made to experiments on dynamically similar models 

Phis paper deals, first, with the application of a digital 
computer to water-hammer calculations on a comph 
cated penstock layout. It then shows how problems deal 
ing with the stability of a surge tank can, in many cases, 
be clarified by the use of an analog computer and, 1n cases 
where extremely variable hydraulic losses unduly com 
plicate the hydraulic transients, an electronically con 
trolled model may be used to effect economies in surge 
tank costs 


Model Testing 


“Use of Models for Studying Pulverized-Coal Burnet 
Performance’ was the subject of G. C. Whitney, Foster 
Wheeler Corp Phe author described what was observed 
in the first and last of the many models which were tried 
out The first and most nuportant observation was that 
no matter what the distribution of the dust in the conduit 
entermy the burner, all of the dust was immediately cen 
trifuged agaimst the perimeter of the seroll and made 
from three to six complete rotations within the volute be 


fore entering the burner body proper. All coal leaving 
the volute mlet leaves in a narrow band and proceeds as 
a “standing rope” or spiral to the outlet. The amount 


of lead of this spiral determines the angle at which this 
“rope leaves the burner, varies with inlet conditions, and 
ean be changed readily With coal concentrated in a 
region, the dust splatters against the bottom of the vol 
ute, thus losing energy, and is more lable to settle out in 
the volute inlet. When this happens, the rotation is de 
stroyed, and settling out continues until complete stop 
page oceurs ora high-velocity passage develops and main 
tains itself with very poor dust distribution at the tip of 
the burner. Of course with multiple burners connected 
toa single distributor, stoppage is the more probable end 
result. When dust is concentrated at other areas of the 
inlet there is less “splattering’ and less tendency to setth 
out in the volute at reduced ratings. Many attempts 


were made to disperse the standing rope. Actually the 
only thing that worked was a low baffle at right angles to 
the motion of the rope Unfortunately the rope re 
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formed almost immediately. Succeeding baffles con 
tinued the dispersion until the conical section was 
reached. Here the rope re-formed and no arrangement 
of baffles of “hurdles” could disperse it. 

Once the pattern of performance was spelled out, the 
steps required for cure became almost self-evident. The 
offset of the volute inlet was increased so that no matter 
where dust is concentrated in the approach conduit it will 
approach the volute at a not too unfavorable approach 
angle. This greatly minimizes the tendency for dust to 
settle out at reduced ratings. The multiple random 
bafiles have, for convenience, been grouped into contin 
uous axial bars. A cylinder-and-cone combination has 
been modified into a single continuous cone. It has been 
found that the length of the conical section itself is not 
critical. However, the position of the ends of the axial 
bars with respect to the ends of the conical section 1s quite 
important, 

The effect of the bars is to take the standing rope and 
break it down into equal streaks which are elements of 
the cone. These streaks seem to be maintained and 
equalized by the continuing rotation of the primary air 
If the bars are continued to the tip of the cone the 
streaks can be clearly observed well out into the furnace. 
If the bars are stopped off short of the tip these streaks 
become dispersed 

rhese are the basic principles of proportioning which 
have been applied to several sizes of burner with, thus 
far, very successful results. Unanticipated secondary 
advantages have also resulted from the improvement in 
coal distribution. With consistently uniform dust dis 
tribution it has become possible to reduce the amount of 
secondary-air rotation. This makes for a less bushy 
flame, reduces the incidence of side-wall flame impinge 
ment, and also lowers windbox pressures. 


R. W. Curtis and L. E. Johnson, The Babcock & Wil 
cox Co., gave their version of ‘Use of Flow Models for 
Boiler Furnace Design.” As they saw it, much of the 
work in boilers and furnace design concerns the determi 
nation of the shape and size of ducts, pipes, and enclosures 
that will produce efficient flow of air, gases, and fluid fuels 
to and through the system. It is now well recognized 
that the flow-distribution patterns of furnace gases affect 
the efficiency of combustion, the heat transfer to furnace 
surface, the amount and location of furnace and super 
heater fouling, and the rate of deterioration of furnace and 
superheater surface due to corrosion, erosion, wastage, 
and soon. Except for simple configurations, the predic 
tion of these flow patterns is impractical or impossible by 
ordinary analytical methods, and even though it might 
be possible to write differential equations for certain flow 
conditions, it 1s not always possible to solve them. The 
use of scale flow models ts an excellent method for solving 
flow problems. 

A considerable amount of literature is available on the 
general theory and design of models, and a number of 
articles have been written concerning the use of models to 
solve specific problems. Relatively few of these, how 
ever, relate specifically to furnace design. This paper 
deals primarily with the use of models by the authors’ 
company to solve flow problems encountered in boiler 
furnace design. It includes a description of the types of 
models used, methods of testing each type, the particular 
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advantages and applications of each type, and, as a spe 
cific example, the use made of models in establishing the 
furnace arrangement for the first commercial supercriti 
cal-pressure steam generator now installed and operating 
at the Philo Plant of the Ohio Power Company. 


“Power Heat Balance Considerations in Design and 
Operation of Industrial Plants” was the contribution of 
J. I. Hudson, FE. I. du Pont de Nemours & Co. In de 
signing an industrial plant for maximum economy or 
return on investment, 1t 1s logical, Mr. Hudson claimed, 
to start with a layout which will obtain minimum invest 
nent consistent with the basic requirements of safety, 
working conditions, and product quality. Any devia 
tion from this base that will increase the overall return on 
investment without sacrificing standards of safety, work 
ing conditions, or quality, may be acceptable for incor 
poration in the final project design. An example of this 
type would be an expenditure of additional capital for 
automatic control systems to secure a substantial reduc 
tion in Operating labor cost. 

With such considerations in mind, project schedules 
usually are shortened toward the practical limit which 
requires that much of the basic data development, actual 
design, procurement, and construction be carried on 
simultaneously. A time schedule for a typical new plant 
project was shown 

During the early stages of basic data development and 
design, numerous economic evaluations are needed to 
establish optimum conditions for highest return on invest 
ment. In consideration of the advantage of completing 
a project in a minimum of time, minor sacrificies in ac 
curacy and thoroughness of the econonue evaluations can 
be tolerated 

Whereas the overall performance of an electric utility 
plant can be computed with remarkable accuracy and ex 
pressed in simple terms, such as net heat rate, the prob 
lem on the average industrial power plant is much more 
complicated Phere are many good systems in use for 
measuring power-plant performance and controlling 
operating cost, and the one the duPont Company uscs 
has been found very effective. The objectives of their 
system are (1) to provide management with a measure of 
overall performance so that any change for better o1 
worse can be detected easily and quickly; (2) to spot 
light preventable losses and evaluate them; and (3) to 
show the causes of preventable losses and thus aid in cor 
recting them 

Most industrial power plants export several commodi 
ties, such as steam, electricity, refrigeration, compressed 
air, and water. Often steam is supplied at several pres 
sure levels of quality Phe performance standards used 
on du Pont power plants provide a measure of overall 
efficiency, which is expressed as the ratio of standard total 
dollar cost to actual total dollar cost. The items included 
in each factor of “total dollar cost’ are fuel and any 
utilities, such as electricity, which may be purchased 
from outside sources. Operating labor, maintenance 
labor and material, miscellaneous supplies, and_ fixed 
charges are handled separately. 

Standard total dollar cost represents the minimum 
combined cost for fuel and purchased utilities which 
should be incurred for a given set of exported loads and 
uncontrollable operating conditions. In setting up the 


COMBUST IO N—December 1958 


standard, allowance is made for scheduled maimtenance 
which occasionally takes the most efficient units out of 
service. 


3 H. Chesters, the United Steel Companies, Ltd., 
opened with the paper “The Aerodynamic Approach to 
Furnace Design.’ It was not until 1945, the author 
reported, that a systematic study was begun of flow 
patterns in models and furnaces and their relation to 
mixing, flux deposition, temperature distribution, and 
refractory wear. The story of the early developments 
has been told in a paper on “The Growth of an Idea 
It was stressed that long-term studies demand a tunda 
mental approach since otherwise even such an elementary 
thing as recirculation remains unexplamed and, there 
fore, uncontrolled 

During the last decade a large number of research 
groups have started work in this field and a substantial 
literature is now available. Whereas the initial hope 
was to get a rough idea of furnace conditions from models, 
it has been shown that given sound similarity, data 
quantitatively appheable to actual furnaces can be 
obtained. “This can be illustrated by recent publications 
on open-hearth and reheating furnaces. The similarity 
conditions are by no means simple, but the general 
relationships, as summarized for example by Johnstone 
and Thring are now fairly well established 

Furnaces are basically refractory boxes imto which 
streams of fuel are injected. A first essential to under 
standing flow pattern and mixing im such systems 1s, 
therefore, a study of the behavior of free jets mi ait 

Such studies have been run Simple shoe box like 
furnaces have been erected to study cold air flows and 
jet patterns Space does not permit detailed discussion 
of the intermediate stage, viz., hot models. Strange 
though it may seem, it is more difficult to achieve 
sumilarity between the hot models and working furnace 
than between the latter and cold models Phe ex 
planation of this observation is far from: simple but ts 
connected, for example, with the fact that both cold 
medels and actual furnaces tend to work at substantially 
uniform temperature, whereas far bigger differences are 
often found in hot models, due both to the large weight 
of brickwork compared with the size, and the fact that 
one-way firing tends to result moa comparatively cold 
entry end unless very hot preheated air is available 

Phe most complete comparison so far reported is that 
given in Tron and Steel Institute Special Report 59, 
where air models, using hot air as the jet fliid, were 
» study the effect of such factors as burner 


employed t 
angle and position on mixing pattern It was shown, for 
example, that even where the furnace chamber itself 1 
svinmetrical the mixing pattern may be strongly asym 
metrical, due to uneven velocity distribution within 
Although this limitation should ulti 
entry conditions, 


the air uptake 
mately be removed by attention t 
it has been shown that much improved syminetry can be 
achheved meantime by displacing the single burner 


toward the front wall or inclining it a few degrees im the 
same direction 

Another important conclusion froin this work was that 
recirculation is quite substantial, being of the order of 
50 per cent of the forward flow In view of this it may 
well prove to have an important cffect on heat transfer 


55 


ah 
| 
4 
Si 
if 
elt 
A’ 
ae 
@ all 
is 
7 
4 
her 
a = 


\ comparison of mixing on the flame axis shows it to 
be somewhat less in the furnace than in the model under 
the simmlarnty conditions im use at the time Since this 
work was reported, a more detailed study has been made 
by Holden, in which similarity criteria are 
recommended \nother aspect of the problem, viz., 
dwell time, has been studied by Peirce and Thring, in 
this case for pulve rized fuel boilers 

In spite of the progress reported, much remains to be 
done, im particular the relation between flow and mixing 


patterns must be tied up more specifically than at present 


with heat transfer along and across the furnace A 
ubstantial step in this direction has already been made 
by Thrng and Smith, their theory having been apphed 
with quite encouraging results in comparing actual and 
theoretical heat transfer in an open-hearth furnace It 
1 ilread proving of practs i] value in the selection of 
inables for future trials, enabling, as it does, the 
probable gain from such radically different factors as 
oxvyenation and imereased o1l-flow rate to be ted 


A. A. Putnam and E. W. Ungar, Battelle Memorial 


Institute, supphed the paper Basie Principles of 
Combustion- Model Research Phis paper first con 
wlers the basie assumptions upon which cold-flow 
nidelng of combustion systems is carned out Next, 


ome appheations of modeling to various combustion 
problems are considered. Finally, the type of results 
that should be expected from the appheation of modeling 
techniques are discussed 

(ten more is expected im a comparison of model and 
prototype results than is expected ima comparison of two 
upposedly identical prototype units. It would appear 
that too often a modelis made too perles tly Especially 
in cold flow models, the warpage, leaking, and other 
uch factors that are expected to develop i prototypes 


ire tot present Furthermore, musalignment of parts 
found in prototypes, and deviations from design, are not 
found am amany models. It would appear profitable 


to pay more attention to the use of models to study thie 
efleets of expected deviation from design in prototypes 

\ typical example often encountered fluid-flow 
tudies the comparison of symmetrical and asym 
metneal design In such models the symmetric system 
often appears to have many advantages. However, 
the mvestigator will know that asymmetrical systems are 


preferred practice as giving better perlormance 
Why? In one case, imposing expected production 
tolerances on the symmetric model gave the reason Phe 
performance sigmiicanthy deteriorated with deviations 
from symmetry which were far less than expected for 
production units 

It all these factors have been considered and investi 
vated, then the remaiming difference between model and 
prototy results are a of differences im 
dimensionless groups of mumportance in the design The 
amount of deviation is an indication of the actual 
ol these factors 


Corrosion Causes and Cures 


Harold J. Rose and Richard A. Glenn, Bituminous 
Coal Research, Ine., opened a joint Fuels Div. and Corro 
sion and Deposits Committee Session with the paper 
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Coal Cleaning in Relation to Sulfur Reduction in Steam 
Coals According to the authors about 60 per cent of 
bituminous coal mined in the U. S. is mechanically 
cleaned to reduce ash and sulfur and to maintain um 
formity of products. The proportion of total sulfur so 
removed by coal-cleaning processes is small to moderate 
and varies with different coal beds and localities. The 
forms in which sulfur exists in coal, the technical limita 
tions to removing them, and the extensive research which 
is in progress on coal-preparation problems makes up the 
subject matter of the paper. 

When cleaning any given kind and size of coal, the 
authors warn, an economic limit exists beyond which any 
further reduction of sulfur or ashis attained only at pro 
hibitive cost. Steam coal is cleaned primarily to remove 
extraneous impurities resulting from the mechanized 
mining and loading methods which are used to reduce 
muming costs Phe maximum removal of sulfur from 
coal by any known cleaning wrocess does not even ap 
proach the possible removal of sulfur dioxide from. the 
stack gases after the coal 1s burned In other words, the 
sulfur 1s far more accessible for removal in stack gases 
than it is in coal 

Other approaches to the sulfur problem include (a 
stockpiling low-sulfur coal for use when severe smog con 
dition are predicted, and (b) placing new clectric-utility 
plants at a distance from metropolitan areas to disperse 
the sources of stack-gas emission 

Phe evaluation of “ineremental costs’ and the benetits 
of coal preparation 1 relation to the use of coal by elec 
tric utilities was held by the authors to be beyond the 
scope of this report. Such factors need to be worked out 
for each individual combination of power plant and coal 


supply 


B. L. Canaday, Dowell Division of the Dow Chenneal 
Ca., appeanng on another session delivered a paper 
Hydraulic Jetting Tools for Cleaning Heat Exchangers 
that to our mind followed along the lines the above 
paper sugye sted so that we place its abstract in this pomt 
inourreport. Cleaning tools, Canaday states, have been 
cle veloped to utilize high-pressure water jets to remove 
fouling deposits from regenerative air preheaters and from 
both shell and tube sides of heat exchangers These new 
tools offer several advantages over other cleaning 
methods. Hydraulic jetting tools provide quicker, more 
thorough cleaning, and often make possible deposit 
removal that cannot be accomplished by other methods 
Jetting is Noncorrosive and in most cases is less expensive 
than other mechanical cleaning methods. Special jet 
nozzles have been developed which provide solid streams 
that retain high velocity for distances as great as 20 ft 
These orifices are an mniportant factor in the success of 
hydraulic cleaning tools. Truck-mounted pumps supply 
these hydraulic jetting tools with large volumes of water 
at high pressures. Pumps and orifices of different 
sizes and capacities are available, so that equipment can 

be selected to remove deposits effectively. 

The author spent some time in describing and illustrat 
ing the equipment for this service. The deseriptions 
covered mostly power plant and oil refinery problems but 
the author felt the principle was the same in each in 


stance 
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Abstracts From the Technical Press—Abroad and Domestic 


(Drawn from the Monthly Technical Bulletin, International Combustion, 
Ltd., London, W. C. 1) 


Fuels: Sources, Properties and 
Preparation 


Prediction of Fouling Tendencies of 
Coals. Wickert 1Q5S) 
10 (July), 267-77 (In German) 

Fhe constituents of the coal ash 
which cause individually or in com 
bination fouling uperheaters are 
considered, but not deposit) forma 
tion by molten ash particles Phe 
chemical and physical bases of a 
method of assessing the fouling tend 


ency of coal are discussed and the two 
lavers formed by the ash constituents 
ure deseribed Investigations car 


ried out have shown that the most 
constituents of the ash 


ure the ilkali salt espectally the 
sodium salt ind the sulfur 
perimental method for analyzing 
the following constituents and other 
properties of the ash are given l 
water-soluble water-sol 
uble caletum and the = sulfate 

total sulphur oliditication 
of the ash Phe results of analyses 
of Ruhr, Polish, Amertean and Eng 
lish coals are tubulated and = from 


these the fouling tendencies deduced 


Mechanical Handling 


Pulverised Coal Transport through 
Pipes. R.C. Patterson. Combustion 
1958, 30 (Aug 

Laborator Investigations Inte 
pneumatic transport of coal, espe 
cially for the selection of exhausters 
from pulverizing mulls, are deseribed 
Phe studies dealt with the perform 


ince exhauster handling 
onl ind a mixture f coal and atm 
determination f friction losses, pre 
vention of erosion the pipelines 
ind the development ft device bor 
measuring flow of coal and air in the 
pipe ind the prevention of drifting 
te reduce pre ire losses and maintain 
balanced flow m= parallel pipe Lhe 
result ire presented in table and 


iph 


Heat: Cycles and Transmission 


Heat Transfer by Fly Ash Radiation. 


Ro Berhich and Pontz 
95S, 10 (Jul 77 SO (In German 

Equation ire developed for cal 
culating the amount of radiant heat 
transmitted by the incandescent fly 


ash particles to the furnace walls and 
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an example illustrates their appli 
cation Phe accuracy of the results 
mainly depends on two factors: an 
exact knowledge of the amount of fly 
ash suspended in the gas and a 
material constant which is to be ob 
tained by measurement 


Heat Emission During the Boiling 
of Water Below Saturation Tem- 
perature in Pipes. I. Aladey 
L DD. Donodov and V. S. Udalovy 
Te ploe nergetika 1957, (9), 64-7 I) 
translation C.T.S. 510) 

Tests were made at pressures up 
to ISO atm, flow rates up to 10 m 
and heat fluxes up to 4 & 10° keal 
m*h, with a water temperature be 
tween | and 140 C below saturation 
temperature The results) obtaimed 
agreed closely with those reported in 
the literature 


Steam Generation and Power 
Production 


Equation of State, Thermodynamic 
Functions and Tables of Reference 
Points for Water and Superheated 
Steam up to 1000 atm abs and 1000 C. 
M. P. Bukalovich and B. Dzam 
por Te ploe nergetika VS, § Apr 
1-52 (In Russian 

With the aid of a state equation for 
superheated steam, valid up to ~ 1000 
ky em? pressure, combined with nu 
merical methods, tables of reference 
values of specihe volume enthalpy 
and entropy have been compiled 
The table embrace the range of 
water and steam conditions of 1 1000 
ke em? and 0-1000 steps of 
kg and 50 ¢ 

From (Lk. Digest 1958, 10 


Aug. 16 


Experimental Investigation of Com- 
pressibility of Water and Steam at 
Temperatures Near the Critical. \ 
\ Kiridllin and A. Ulybin lep 
loenergelika 5 (Api (In 
Russian 

From the test data on pressure 
clue and temperature team 
around the critical points presented 
it is found that the experimental 
values of speertie olumes of water 
ind steam obtaimed are reliable with 
in the limits quoted except for the 
range of 450-500) atm ab it the 


isetherm 410 ¢ 


Investigation of the Effects of the 
Velocity of a Steam-Water Mixture 
in a Header on Its Distribution Over 
Parallel Tubes. V. I. Volkova 
Teploenergetika (957, (9), 37-40 1) 
S.LR. translation C.T.S. No. 501 

Non- dimensional parameter ure 


developed for establishing the con 
ditions under which distribution 4 
unitorm or not From experiment 
numerical values have been derived 
for these parameters at which 
tribution remaims constant 


The Flow of Steam Water Mixtures 
Through Sharp-Edged Orifices. |) 
Chisholm Bol Th Re 

An equation has been developed 
for caleulating the flow of a steam 
water mixture through a sharp edged 


Orities Pheoretical and experimen 
tal results agree within for 
dry ne fraction of O11 Phe pre 


posed parameter Yo should also be 
useful in correlating two phase flow 
friction data in tube 


Pseudo-transition Locus for Water in 
the Supercritical Region. S Lin 
Heat’ Engng. (958, (Mar. Apa 
128-51 

An attempt is made to determine 
the pseudo transition locus for variou 
pressure by using two suecessive 
approximation Rational result 
were Obtamed from the erimtical point 
up to FOOO with an imdieatios 
that the pseudo transition tempera 
ture iS an imereasing function of 
pressure Between and 
psta irregularities oecur 


The Behaviour of the Metal in Radia- 
tion Steam Superheaters Fixed to 
Boiler Walls. A. KO Tey} 


loenergetithka Vj 4 (DS. 
translation ¢ | No 

The cause of eracks primar 
ind ecoondiat uperheater tube 
forming the side walls of a furnace 
were mvestigzated It was found that 
during starting up, om droplets am 
pinged on the priumar uperheater 
tube md caused local hot pot 
heating the metal beyond at 
In the case of the 


uperheater tubo thie harp ten 


perature difference between the heated 


ind unheated rele ait} 
i trequene to evels pet 
caused thermal latipue hie | 
den change temperature were due 
to pulsation of the flame and were 
topped by improvement thie 


bustion condition 


Fabrication and Service Factors In- 
volved in Failure of Welded Stean 
Receivers. Babeekr and P 
Puzal Weldp / 37 


Jul () 


5 
4 
ir 
Rie 
4 = 
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The result of investigation of 
cracked sections of three steam re 
ceiver are presented. The pre 
mature failure iseribed to reduced 
fatipue trength as the result of 
mechanical stresse and strains at 


ome unfavourable location, in com 
bination with fabrication defects 


Practical Combustion Considerations 
in the Design of Packaged Economic- 
type Boilers. | / 
Inst. Fuel 1958, 31 Aug), 356-61 
The considerations underlying the 
design of an oi burner and combus 
tion chamber for an economic bosler 
ind the caleulation of heat transfer 
are outhned, and general remarks on 
flame radiation and density and 
viscosity of combustion gases added 
The first appendix deals with tube 
plate layout and position of the com 
bustion tubes and baffles, the second 
appendix gives a design example 


The B.C.R. Coal-fired Packaged 
Boiler. Anon Steam Engr 1Q5S 
27 (Aug.), 870-5 


\ detailed deseription ts given of 


the 5 pa horizontal tube boiler, 
design and operation of the oscillating 
yrate the toreed draught system 
the controls, and test results 

Packaged’ Boilers. Kk Bellas 


Power (5S, 102 (Aug.), 77-100 


BALLARD, SPRAGUE 
& THOMAS, Ine. 


ENGINEERS and 
CONTRACTORS 
Specialists in 
REFRACTORY 
CONSTRUCTION, 
REPAIRS, and 
PREVENTIVE 
MAINTENANCE 
for INDUSTRIAL and 
CHEMICAL PLANTS 
and PUBLIC. UTILITIES 


BOILER SETTINGS, BAFFLES 
FURNACES, INCINERATORS 
AILNS, REACTORS, ACID WORK 


25 Kast 2oth Street, New York, N.Y 
MURRAY TILL 


This review of packaged boilers is 
divided into: (1) fire tube designs 
», 3 and 4-pass) 2) water tube 
designs (units up to 60,000 Ib/h) 
4) firing equipment (gas and oil 
burners, solid fuel stokers) 1) com 
bustion controls; (5) safety controls 
6) high temperature water boilers 
7) operation and maintenance 


Improving Operating Efficiency of 
High-pressure Boilers. M. P. Ry 
bakoy Energetik 1958, 6 (Apr.) 
S10 (In Russian) 

Fests with high-pressure single 
drum boilers using natural circulation 
160 tyh, 940 ps1., 400 C) show that 
arrangement of the feed tubes of the 
water tube economizer to the drum 
with low feedwater velocities in the 
zone of high gas temperatures is un- 
suitable \ water velocity of 0.6-1 
ms in the baffle tubes of boilers 
with natural circulation is adequate 
for tube cooling Since with forced 
circulation there is often consider 
able irregularity in water con 
sumption along the economizer tubes, 
ometimes amounting to 40% of 
boiler output, it is necessary to in 
crease the rated water velocity in the 
economizer tube operating in the 
high gas temperature zone 

From Digest 1958, 10 


Aug. 16), 215 


Furnaces and Combustion 


The Mechanism of Combustion of 
Pulverised Fuel. P. 0. Rosin. J 
Inst. Fuel 1958, 31 (Aug.), 346-55 

A review of the aerodynamical 
thermodynamical, physical-chemical, 
and thermophysical process involved 
in the combustion of pulverised coal 
is presented and the inferences to be 
drawn from these on improvements 
in the combustion process and the 
reduction of boiler fouling are dis 


cussed 


The Length of Diffusion Flames of 
Gaseous Atomised Liquid and Solid 
Fuels. S. Traustel BW AK. 1958, 


10 (Aug.), 367-9 (In German) 

\ method of calculating the shape 
and size of diffusion flames from 
circular free jet is developed rhe 


length of turbulent flames is shown 
to be directly proportional to the mass 
flow of the fuel mixture divided by the 
square root of the jet impulse and the 
equation takes into account the com 
bustion air requirements and density 
of the fuel mixture 


Water-Side Corrosion and Water 
Treatment 


Corrosion of Steel in Water by Varied 
Rations of Dissolved Gases. |. W 
Watkins and G. W. Kincheloe. Cor 
roston 1Y5S8, 14 (July) 55-S 


December 1958—C OM BUSTION 


Corrosion caused by oxygen and 
free carbon dioxide increased in direct 
proportion to the concentration of 
dissolved oxygen. In ancillary stud 
ies of the effect of steel composition on 
corrosion rate, it was found that 
copper did afford corrosion protection 
whilst manganese, nickel and chro 
mium did not 


Gas-Side Corrosion and Deposits 


The Present Status of the Oil-Ash 
Corrosion Problem. N.AC.E. Task 
Group T-5B-3 on Oil-Ash Corrosion 
Corrosion 1958, 14 (Aug.), 33-6 
Several examples of severe corro 
sion by oil ash containing large 
amounts of sulfur and vanadium are 
reported, and the measures taken to 
reduce the rate of attack are dis 
cussed. These are: (1) a protective 
coating, which 1s not regarded as a 
very good solution (2) additives, 
which must be chosen with regard to 
the alloys emploved, the temperature 
conditions, and the vanadium, so- 
dium and sulfur contents; (3) alloys 
selection is difficult, as none has been 
found resistant to oil-ash corrosion in 
the temperature range of 1600 to 


(4) design changes, which 
should aim at lowering the tempera 
ture Ihe necessity of further re 


search in all these fields 1s stressed 


Flue Gas, Ash and Dust 


From Coal to Concrete. Annon 
Coal Utilization 1958, 12 (July), 21-2 

Detroit Edison Co. produce about 
40,000 tons of fly ash per vear, of 
which about 105,000 tons are sold at $1 
per ton for asphalt paving mixes, con 
crete mixes, and concrete products 
Further extensions of sales of fly ash 
are hoped for from a process of sin 
tering fly ash into hight weight 
aggregate for building blocks, which 
has proved satisfactory on the labora 
tory seale, but has not vet been tried 
out on a large scale 


Heat Recovery Plant 


Extended Heat Exchange Surface 
for Marine and Nuclear Boilers. 
RE. Zollner V. E. Coast Inst 
of Engrs. and Ship Bldrs. paper 
1958 (Jan. 24) 40pp 

The paper reports 41S tests on 
sixteen combinations of extended 
heating surface suitable for a nuclear 
heat-exchanger, a boiler or its asso 
ciated economizer Each test series 
is analyzed by means of simplified 
heat-transfer and draught-loss for 
information is 
given to allow extrapolation of the 


mulae. Sufficient 


tests to conditions obtaining in gas 
cooled atomic nuclear piles. Labora 
tory tests are compared with the 


trial results of economizers on highly 
rated boilers 

From C.E.G.B. Digest 1958, 10 
(Aug. 16), 2208 


To Clean Your Condenser Back- 
wash Is Cheapest. JT. E. Hitzeman 
and H. W. Feist Pwr. Engng. 1958, 
62 (July), 72-4 

Removal of debris from inside the 
tubes of condensers can be done, 
without interrupting turbine oper 
ation, by the backwash method if 
the condenser is or can be divided into 
at least two separate parts. <A fully 
automatic time sequence control sys 
tem for backwashing condensers is 
outlined briefly 


Power Generation and Power Plant 


Reheat Practice in British Power 
Stations. II. IF. H. S. Brown and 
J. W. H. Dore Steam Itngr. 1958 
27 (Aug 84-7 

Phe second part traces the develop 
ment of steam turbines and generators 
for ratings of up to 275 MW 


Trends in Power Generation. H 
E Roberts Nucleonics LQ5S, 16 
(July), 76-9 

\ survey is given of the trends i1 
American steam power station size 
capacity of individual units, net heat 


rate, and cost of unit generated Ihe 
latest most efficient plants run al 
most continuously and it is thus 
argued that when computing poten 
tial costs of nuclear power stations 


this could also be based on a high 
load factor, 


Power Station Reactors America 
Looks Ahead. Anon. Atomics & 
Nucl. Energy 1958, 9 Aug.), 264-7 
\ surve is given, based in on a 
report by the 1 S. Atomic Energy 
Commission to a Congressional Com 
mittee, in which all power reactors 
planned for the period 1959-60) are 
tabulated, together with their ther 
mal and electrical power, moderator, 
coolant, fuel and canning material, 
and the purpose of the wide diver 
sification of effort is discussed 


American Prospects for Economic 
Nuclear Power. WV. K. Davis and 
L. H. Roddi Atomics @& Nuclear 
Iinergy 1958, 9 (Aug 268-70, 279 

Estimates of cost of power pro 
duced in nuclear power plants are 
given and compared with those of 
conventional power stations It 4s 


though that cost ire unlikely to 
become competitive before the end of 
the 1970's 


Materials and Manufacturing 
Processes 


New Engineering Metals. |. P 


COMBUST IO N—December 1958 


Denny and L. E. Rendall Mech 
1958, 80 (Aug.), 67-71 

The mechanical properties and 
present and potential future uses are 
described of zirconium, hafnium, va 
nadium, columbium (niobium), tan 
talum, chromium, and rhenium 


Forgeable High Strength Austenitic 
Alloy Steel with Molybdenum, Tan- 
talum or Nibium-Tantalum and Nitro- 
gen Additions. Babcock & Wilcox 
Ltd British Patent S00, 225 U.S.A, 
30th July, 1954 

Four austenitic steel compositions 
suitable for superheater tubes oper 
ating above 1350 F and 2000 psi are 
listed, which contain 14-2007 Cr, 
12-18% Ni, 0.02-15% C, 0.25-2.5° 
Mn, 0.1-1% Si, 0.5-2.06% Ta or 
Ta-Nb, 1-3% Mo, 0.1-0.25% N, 
9-30 Cu, and 0.11-0.21% V, balance 
Won 


Beryllium Machining Characteristics. 
I. R. Walker Mech. Engng. 1958, 
80 (Auy.), 57-62 

The machining characteristics of 
bervlium have been investigated by 


means of spark pictures, to establish 
the best method. The tools to use, 
cutting speeds, and feeds are set out 
in detail 

Fundamentals of Brazing for 
Elevated-temperature Service. \ 


SOLUTION OF HYDRAZINE 


Oxygen- 
e Scavenger 
e for 


e Boiler Water 


| 
| 
| 
e Treatment 


CHEMICAL CO... INC. 
136 Liberty St., New York 6,N. Y. 


Midwestern Representative: 
J. H. DeLamar & Son, Inc. 
4529 No. Kedzie Avenue 
Chicago 25, Ill. 


) describes complete Taylor line 


Ask for pamphlet BW-7 


if 
accurate 
pH, 
Phosphate 
tests 

are 
important 


to 
you— 


TAYLOR 
COMPARATORS 


Taylor Comparators combine the max- 
imum of accuracy with ease and sim- 
plicity of operation. In a matter of 
minutes, you can make colorimetric 
tests for pH, phosphate, nitrate or 
silica content And, you'll have de 
pendable operational data to help you 
control sealing, corrosion, embrittle 


ment or shming Tests are made 
simply by placing the treated sample 
solution in the middle test tube and 
moving the color standard shde across 


until the sample matches one of the 
standards Values are then read di 
rectly from the shde Many Taylor 
Comparators serve for several deter 
minations with only a change of color 


standard slides 


3 


COLOR STANDARDS 
GUARANTEED 


All Taylor liquid color standards carry 
an unlimited guarantee against 
fading. Be sure to use only Taylor 
reagents and accessories with Taylor 


Comparators to assure accurate results 


SEE YOUR DEALER for Taylor sets or im 
mediate replacement of supplies Write 
direct for FREE HANDBOOK, 
Modern pH aod Chlorine Con 
trol’. Gives theory and applica 
ae) tion of pH control. Illustrates and 


W. A. TAYLOR “° 


416 STEVENSON LANE @ BALTIMORE 4, MO. 


wit use 
| 
| | 
| 
| 
| | 
| | 
} 
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ONLY 


ENCO 
BAFFLES 


give you all these 


COST CUTTING 
FEATURES 


These important fuel-saving main- 


tenance-reducing features are ob- 

tainable with Enco boiler bafles— 

and only with Enco baffles. 

+ Streamlined gas flow 

Uniform gas flow 

Elimination of bottlenecks 

+ Reduced draft losses 

+ Higher heat transfer 

+ Cleaner heating surfaces 

+ Less use of soot blower 

+ Special provision for expansion 

+ Easy tube replacement 

+ Adaptable to any water-tube 
boiler, fired by any fuel 

Each application is designed on the 


basis of more than a quarter cen- 
tury of experience in this special- 


ized branch of power engineering 
Installations are made by skilled 
mechanics. 


THE ENGINEER CO. 
75 WEST STREET, NEW YORK 6, N.Y. 


tn Canada: Rock Utilities Lid., 80 Jean Talon St. W., 
Montreal, P. Q. ac-s08 


Bellware 
July) OS3-9] 

\ review 1s. presented of com 
mercially available brazing alloys 
their range of application, and the 
brazing methods developed for each 
kind. In particular, the alloys and 
methods suitable for applieation be 
tween 1000 and 2000 F are discussed 


and examples illustrated 


Development of the Tungsten-Arc 
Cutting Process. Rk A. Cresswell 
Brit. Weld 5 346-55 

The tungsten-are process described 
in detail produces clean cuts at high 
peeds on various metals such as Al 


Cu, and steels, and appears to be 
specially economic for cutting stain 
le teel The cut surfaces are suit 
ible for welding without further 


preparation Adequate ventilation ts 
required to prevent health hazards 
from fumes 


From author's abstract 


Application of the Numerical Analogue 
System to Oxygen Cutting Machines. 
L. J. Haneock and J. Ro Arrowsmith 
Brit. Weld. J. 1958, (Aug 
An automatically controlled ox 
gen cutting machine fitted with a 
numerical analogue control system ts 
described, which permits automats 
operation without the use of templates 
or facsimile drawings Phe ad 
vantaye ind applications of the 
tem are discussed 


From author's abstract 


Stress Relieving of Stainless Steel 
and Associated Metallurgy. Kk. A 
Huseby Welding J. 1958, 37 (July) 
los 

The factors governing the stress 


relieving of the several types of stam 
less steels are discussed in detail and 
the reasons given where stress re 
heving 1s necessary or advantageous 
and where it should not be apphed 


Dimensioning for Accurate Fabrica- 
tion. A. G. Thompson Weld Met 
Fabric. 15S, 26 (Aug.), 302 
Dimensioning for butt and _ fillet 
welds is discussed with regard to the 
undesirable consequences the edge 
dimensions of adjomimg parts are in 
accurate Initial and tinal dimen 
ions, methods of obtaiming and trans 
ferring dimension templates, and 
photographic methods are deseribed 


Research in Welding. |’ J. Leder 
elect. Rev. 163 (Aug. 1), 

\ review of recent developments in 
the automatic continuous covered 
electrode process, manual covered 
electrode welding, semi automatic and 
fully automatic submerged are weld 
my, and gas shielded welding prod 


eSst Phe efficient uses of the various 
processes and power sources tor weld 
ing are also discussed 
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Automatic Welding of Aluminum 
Plate. J. Tomlinson and 1D. Slater 
Brit. Weld. J. 1958, 5 (Aug vOL-S 

Fests are described in which in 
dividual variations of process variables 
are studied and the results are used to 
predict welding conditions for high 
quality close square butt welding of 


plates up to gs thick Phe var 
iables studied include inclination of 
welding head, are voltage, welding cur 


rent, welding speed, edge preparation, 
and root gaps 


Automatic Welding of Stainless Clad 

Material. Anon. Weld Met. Fabric 
1958, 26 (Aug 

Phe stainless steel side of plates 

in., cladding 20%, of thickness) 

Was automatically welded, using a 


stainless steel electrode wire ind ag 


glomerated type flux in one pass 
Currents in the order 0 amp and 
speeds of 52 to 42 1n) min. were em 
ployed Phe mild eel side wa 
welded with a current of S75 to 900 
amp and a speed of 30 1 in. min 


Gas-Electric Welding with Con- 
strained Moulded Joints. 1) 


and F. M. Vinegradski Vet 
Fabric. 15S, 26 (Aug 

\ proce has been developed im 
Russia for automatic welding of verti 
cal joints in plates of medium thicl 
ness (0.31 to 1.5 in.) in which a ga 


protected are and a constraming mould 
Joints made by this process 
are illustrated This) method has 


are used 


now been extended to cover thicker 
plates and tubes, and details are given 
of electrodes and currents employed 
and of the consumption of ga 


Inert-Gas Tungsten-Arc Welding of 
Titanium for Nuclear and Chemical 
Industries. (| M. Adamson and W 
J. Leonard Weldin | G58. 37 
July), 675-82 

Phe process developed tor tield 
welding unalloyed titanium de 
scribed. It is intended for high qual 
ity individual welds and not for re 
petitive production welds 


Properties of Fusion Welds in Un- 
alloyed Titanium and Ti 5‘, Al 
2' Sn Alloy Sheet. J) C. Bor 
land and Hull, Brit) Weld. J 
1958, § (Aug.), 374-80 

Pests on butt welds made in a closed 
chamber contaming high purity argon 
are reported Phe results are di 
cussed with reference to porosity, 
mechanical properties, and hardness 


Some Applications of Cold Pressure- 
Welding. Anon. Machinery 1958, 93 
Julv 25), 207-13 

Cold pressure welding of non ferrous 
metal parts and surface preparation 
for lap and extrusion welding are de 
scribed and the reliabilit such 


welds 1s discussed 


ay | | 
| 
| 
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Role of Phosphorus in Austenitic 
Manganese Weld Metal. \\. 1 
Delong, W. C. Lutes and H. F. Reid 
Welding J. 1958, 37 (July), 316s—-9s 
\ comparative study of five 
different nickel-manganese electrodes 
to tind the reasons for the outstanding 
mechanical properties of the weld 
metal deposited by one of these 
showed that this particular electrode 
had a phosphorus content less than 
half of that of the other electrodes 
Further investigations showed that 
nickel- manganese weld metals with 
phosphorus content reduced to 0.01 
W020) (maximum 0.03507) had very 
high tensile strength, ductility and 
erack resistance The same is valid 
for molybdenum manganese weld 


metals 


Instruments and Controls 


Central Station Control To-day and 
To-morrow. \V. A. Summers Com 


Huston 195s, 30 (Jul 

\n automaty control 
governing starting, stopping, loading 
and switching unit to reduce capital 
replacement and operating costs, 1s 
outlined Phe components required 
for such a system and their functions 


ure deseribed ind examples of the 
type of control stem envisaged are 


presente d 


Automatic Data System Keeps Tabs 
on Sterlington Power Plant. |. | 
Stewart Power 1958, 102 \ug 
104-5 

A data logging svstem, including a 
transistorized digital computer, has 
been installed at Sterlington Power 
Station, to cheek 350 data points a 


second, including 250) temperature 
points, and to provide continuous 
data on heat rate temperatures 
pressures and flow Phe system con 
of tour ection | input 


where the measurements are sequen 


) 


tially connected for reading 


digital, where analogue signals are 
converted to digital values 3) com 
puter where the calculations are 
earried out uch as) temperature 
differences and heat rate 1) output 
Where final logging printing and 
unnunctation takes place Phe com 
puter contam t maunetic memor 

pIEce ob imformation 
Which can be extended to 16,384 
Incoming inal uch as” voltae 

produced by thermocouples are con 
erted to temperatures by means of 
thermocouple calibration curve 

stored in the computer: the accurac 

is one part in one million. Tf given 
limit are exceeded an alarm 4 
actuated and a special alarm printes 
provides time, reading and location 


The data are printed on i tape and 
this is fed to typewriters which print 


the result 
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RETURN LINE CORROSION 
(Cac BE 


Drastic reduction of return line corrosion in an easy, effective and « 
ty has been the unanimous experience of hundreds of plants th whout the 


country using Bird -Archer’s Amine Treatment 


A plant in New York State, generating approximately 500,000 Ib. of steam a 


day, had a normal condensate pH value of 6.3 that resulted in als t constant 
piping replacements. Only 6 Ib. per day of Bird-Archer’s Amine Treatment cut 
maimtenance costs to a new low by raising the pH value to the ile range of 
to 
A plant in New England, generating 600,000 Ib. of steam a day id not | 

in open feedwater heater which would mechanically eliminate the exceeding! 
hugh CO» content of their makeup water, consequently, the pH woof thea 
condensate was sometimes as low as 5.9. Le than 12 1b. of Amine Treatment 
i day raises the pH value of the condensate to 8.5, eliminat CMCOSSIVE 


COTPOSION 


Alter two years of experience with Amine Treatment a power plant in 


Massachusetts, making 250,000 Ib. of steam a day, enthusiastically reports that 
they chminate over 75‘, of their piping replacements through tl 
Zor 3 Ib. a day of Amine Treatment 
Return line corrosion has been licked at these plants. Let 3 
Service Engineer help you solve your corrosion problem 
Write for Bulletin CP100 and the name of the Bird Archer Set E 


hearest you 


BIRD-ARCHER 
WATER TREATING CONSULTANTS 
The BIRD-ARCHER Company, 4337 N. American St., Phila. 40, Pa. 


New York * Chicago 
The BIRD-ARCHER Co. of California, 415 Brannan St, S Fr 
Office n Canada and Mexico 


call 
4 
4 thie 
i 
y 
OR 
\ 
6 
61 


You Push the Button— 


PEABODY 
does the rest! 


Completely 
Re-designed! 


The Peabody PK-54 


Fuel 


Burner Automatically— 


Recirculates hot oil before start-up 

Purges the furnace before start-up 

Proves ignition before start-up 

Operates quietly 

Burns oil or gas 

Follows the load demand 

Maintains efficient combustion at all loads 

Shuts down if load ceases 

Purges furnace after shut-down 

Relights when load resumes, after satisfying all 
safety requirements 

Shuts down and locks out on: 


Power failure ¢ Ignitor failure « Main flame 
failure « Combustion air failure « Atomizing 
steam failure « Excessive fuel pressure « 
Deficient fuel pressure « Deficient oil tem- 
perature « Any preselected operating factor 


This safe, efficient, dependable unit provides exactly 
what you need for your plant. 


Write today for new bulletin 130-B, 


PEABODY ENGINEERING CORPORATION 


232 MADISON AVENUE, NEW YORK 16, N.Y 
OFFICES IN PRINCIPAL CITIES 
PEABODY LIMITED @ LONDON, S.W 1, ENGLAND 


Advertisers’ Index 


Aerotec Corporation, The : 

Air Preheater Corporation, The 15 

Alco Products, Inc 17 

American-Standard, American 
Blower Division 


Bailey Meter Company 
Ballard, Sprague & Thomas, 


Baltimore & Ohio Railroad.... 
Bayer Company, The 

Betz Laboratories, Inc 
Bird-Archer Company 
Bituminous Coal Institute... . 


Blaw-Knox 
Equipment Div 
Brown Company 
Buell Engineering Company, 


Buffalo Forge Company....6 and7 


Cambridge Instrument Com- 
pany 
Champion Rivet Co., 
Clarage Fan Company 
Cochrane Corporation 
Combustion Engineering, Inc. 
Second Cover, 28 and 29 
Combustion Publishing Com- 
pany, Inc 
Cooper-Bessemer 
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Crane Company 
Croll-Reynolds 
Co., Inc 
Curtiss-Wright Corporation, 
Metals Processing Division. . 


Dampney Company, The 
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De Laval Steam Turbine Com- 
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Ingersoll-Rand Company 
Johns-Manville 


M. W. Kellogg Company, The. 
Koppers Company, The 


Leeds & Northrup Company.. 


Maxwell & Moore, 


Maryland Shipbuilding & Dry- 
dock 


W. K. Mitchell & Company... 


National Aluminate Corpora- 


Crusher 
Bath Iron Works Corp 
Pittsburgh Piping & Equip- 
ment Company 
Powell Valves 
Henry Pratt Company 


Refractory & Insulation Cor- 
poration 

Reliance Gauge Column Com- 
pany, T 

Flow Meters Com- 


Republic Steel Corporation.. 
Research-Cottrell, Inc...... 
Richardson Scale Company. . 
Rohm & Haas Company 


Manufacturing Com- 


Tube Co., 
Michigan Steel Tube Prod- 
ucts Division 
Stock Equipment Company... 
Sy-Co Corporation 


W. A. Taylor and Company... 
Todd Shipyards Corp., Products 


Walworth Company 
Western Precipitation Corpora- 


Westinghouse Electric Cor- 
poration 

Westinghouse Electric Cor- 
poration, Sturtevant Divi- 


Yarnall-Waring Company 
Yuba Consolidated Industries, 
Yuba Heat Transfer Div.... 
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SUCCESS 
STORIES! 


INSIDE DUCT LINING: In 1948, Super #3000 was used to pro 
tect inside duct lining of large eastern utility boiler. In 1958, after 
83,000 service hours, original lining in perfect condition. No re 
pairs required at any time during LO0-year period. Original trowel 
marks seen. 


BOILER IGNITION ARCH: Required replacement of nose brick 
twice a year. ‘Tried Super 43000 for bonding brick. Uninterrupted 
service so far—2 years. 

BAFFLE TILE: Bonded and wash-coated with Super #3000. In 


spected after 2 years, tile was still intact and tight. 


HOT GAS LINES: Made of cast iron. Worn sections previously 
patched with steel wear plates which lasted only a few weeks 
Difliculty solved by applying expanded metal lath to worn areas and 
coating it with 1 of Super 43000. One year’s service protection 
Intact. 


INDUCED DRAFT FANS: On discharge side of electrostatic 
precipitators. Considerable erosion on periphery of fan housings 
Would not last 6 months. Frequent shut-downs for repairs 

Tackwelded heavy expanded metal lath to fan housings. Applied 
Super #3000 just thick enough to cover lath 

No more extensive repairs. Only a few hours required once or 
twice a year to touch up Super #3000 lining. 


REFRACTORY & INSULATION CORP. 


REFRACTORY BONDING AND CASTABLE CEMENTS 
INSULATING BLOCK, BLANKETS AND CEMENTS 


124 WALL ST. « NEW YORK 5, N. Y. 
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BURNING 
COST? 


If your boiler, like most, annually consumes its first cost in fuel... even 
a fractional per cent efficiency drop can mean substantial dollar loss. 


Holding a boiler to design-engineered efficiency starts with highest 
standards of operation—continues when these are matched by equally high 
standards of maintenance. 


Apexior Number | internal protective coating establishes for the lifetime of any 

boiler, at pennies-per-square-foot cost, the ultimate in sound, clean surfaces. Apexior- 
coated tube and drum steel, free from heat-transfer barriers, puts b.t.u.’s to work more 
efficiently over longer in-service time—thus helps a boiler meet easily ...or even better... 
designer-operator expectations for economical perfomance. 


“The Apexior Number 1 Story” will tell you more about this coating for wet-heat service, simple to apply in 
one brush coat to boilers, including tube interiors, evaporators, deaerating and feedwater heaters, steam 
turbines, and all types of pressure vessels using steam for processing. Request your copy no obligation. 


Ask, too, about Dampney 

silicones and ceramics for 

dry-heat protection to THE 

i i j é AOX 
icone Coating anc vur-Ma-Lox FOR METAL 
comprising, with Apexior Num 
ber 1, one area of Dampney’s c O AN Y 
specialization 1 aintenance 
SS maint cneer HYDE PARK, BOSTON 36, MASSACHUSETTS 
coatings for metal in corrosive 
environments. 
206 
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REPRESENTATIVE USERS OF 
DIAMOND “‘UTILISCOPE”’ 
IN POWER PLANTS... 


Alabama Power Company 
Appalachian Electric Power Company 
Arkansas Power & Light 

Atlantic City Elec. Co. 

California Electric Power Co. 
Carolina Power & Light Co. 
Central Hudson Gas & Elec. 
Chubu Electric Co. 

Chugoku Elec. Power Co. 
Cincinnati Gas & Electric 
Columbus & Southern Ohio Elec. Co. 
Omaha Public Power District 
Connecticut Light & Power Co. 
Dayton Power & Light Co. 

Duke Power Co. 

East Kentucky Rural Elec. Cooperative 
Florida Power Corp. 

Gulf States Utilities 

Hawaiian Electric Co., Ltd. 
Illinois Power Company 

Indiana & Kentucky Elec. Corp. 
Indiana & Michigan Elec. Co. 
Indianapolis Light & Power Co. 
Jersey Central Power and Light 
Kansai Elec. Power Company 
Kansas Gas & Elec. Co. 

Kansas City Power and Light Co. 
Kentucky Utilities Co. 

Kyushu Elec. Power Company 
Board of Water & Elec. Light Commission 
Long Island Lighting Company 
Louisiana Power and Light 

Mill Power Supply Company 
Minnesota Power & Light Co. 
Montana Dakota Utilities Co. 
Monongahela Power Co. 

New Brunswick Elec. Power Comm. 
New Orleans Public Service 

New York State Elec. and Gas Co. 
Niagara Mohawk Power Corp. 
Northern States Power Co. 

Ohio Edison Co. 

Ohio Valley Elec. Corp. 
Oklahoma Gas & Elec. Co. 
Pacific Gas & Elec. Co. 

Palestine Elec. Corp. 

Philadelphia Electric Co. 

Public Service Elec. & Gas 

Puerto Rico Water Resources Authority 
Rochester Gas & Elec. 

Rockland Power & Light Corp. 
San Diego Gas & Elec. Co. 
Saskatchewan Power Corp. 

South Carolina Generating Co 
Southern California Edison 

Tokyo Elec. Power Co. 

Toledo Edison Co. 

Utah Power & Light Co. 

Virginia Electric & Power Co. 
Western Mass. Elec. Company 
West Penn Power Co. 

Wisconsin Public Service Corp. 


Have youa 


TOUGH ? 


TELEVISION 
; What YOU NEED 


Diamond “Utiliscope”’ has extremely 
long life 


Those operations you must watch but 
where heat, dust, vibration, or other 
handicaps would quickly knock out 
a delicate mechanism are easy for 
Diamond Industrial Television. It goes 
strong and long on the tough “look” 
because it is built tough and rugged 
... doesn’t need any babying. You 
can depend on years of satisfactory, 
trouble-free operation... with mini- 
mum _ attention. Diamond television 
systems installed 11 years ago are still 
operating 24 hours a day. 

Have you explored the possibilities 
of the Diamond “Utiliscope” for your 
remote viewing problems? It is saving 
money and improving operations in 
many plants. The coupon below will 
bring full information. 


REPRESENTATIVE 
APPLICATIONS 


Boiler Furnace Interiors 
Annealing Furnace 
Interiors 


Steel Billet Pouring 
Open Hearth 
Furnace Interiors 
Cement Ki Interiors 
Remote Mining Machinery 


Slab Furnace Interiors 


Write for case histories 


DIAMOND POWER SPECIALTY CORP. 
ELECTRONICS DIVISION, P.O. BOX 5800 


LANCASTER, OHIO 


Please send me without obligation a copy of bulletin 


showing how Diamond Industrial Television will help 


me reduce costs and improve operations 


Name 
Title 
Company 


Address 
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HOW YOUR PLANT CAN PROFIT FROM THIS MAN’S of the plant « W ervice with helping th 
SKILL. Dowell engineers are experts in the use of chemical an operating profit somewhere between 10 
solvents to remove scale and sludge—those profit-robbing times the cost of the chemical cleaning. That 
deposits that cut the capacity of your process systems, tanks, to between $50,000 and $100,000 the first: year 
piping. Using the Dowell method of chemical cleaning you With Dowell service you get 15 years experience in 
to make possible chemical cleaning, full lines of equipment and chemicals 
plus an engineered job—performed by trained crews 
Every type of industry can profit from Dowell methods 


get more throughput, less down time 
greater overall plant efficiency 

Here's how one corporation employed the skill of the 
Dowell engineer and his group: Following construction 
and before the plant was put on stream, the company 
called in Dowell to remove mill scale 

Total cost of this mill scaling service was $5000. Once 
in production the plant did not have a single major shut- 
down for maintenance due to mill scale. Management 


of chemical cleaning. Ask your maintenance and operatin; 


engineers if they have all the facts—the profit possibilities 
on Dowell service. DOWEL! A SERVICE DIVISION O| 

THE DOW CHEMICAL COMPANY. Headquarters and 

center, Tulsa 1, Oklahos 165 offices and 


serve you 


Chemical cleaning services for industry 


4 , q 
| 
, 4 
~€ 


